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MEDLINE 
1999186585 MEDLINE 
99186585 PubMed ID: 10088724 

Regulatory domain of human heat shock transcription 
factor-2 is not regulated by hemin or heat shock. 
Zhu Z; Mivechi N F 

Institute of Molecular Medicine and Genetics, Department of 
Radiology, Medical College of Georgia, Augusta 30912, USA. 
CA62130 (NCI) 

JOURNAL OF CELLULAR BIOCHEMISTRY, {1999 Apr 1) 73 (1) 
56 -69 . 

Journal code: 8205768. ISSN: 0730-2312. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199905 

Entered STN: 19990607 
Last Updated on STN: 19990607 
Entered Medline: 19990527 
Heat shock transcription factor 2 (HSF-2) activates 
transcription of heat shock proteins in response to hemin in the 
human erythroleukemia cell line, K562 . To understand the regulation of 
HSF-2 activation, a series of deletion mutants of HSF-2 fused to the GAL- 4 
DNA binding domain were generated. We have found that human 
HSF-2 has a regulatory domain located in the carboxyl -terminal 
portion of the protein which represses the activity of its activation 
domain under normal physiological conditions. The repressive effects of 
this domain can be eliminated by its deletion in GAL4 -HSF - 2 fusion 
constructs. The regulatory domain of HSF-2 can also repress a heterologous 
chimeric activator that contains a portion of the VP16 activation 
domain. The activation domain of HSF-2 is a segment of approximately 77 
amino acids located proximal to the carboxyl -terminal hydrophobic heptad 
repeat (leucine zipper 4) of the molecule. Interestingly, the GAL4 -HSF-2 
fusion protein and the 77 amino acids activation domain are inactive and 
are not activated by pretreatment of cells with either hemin or elevated 
temperature. Our data suggest that regulation of HSF-2 differs from HSF-1 
in that its regulatory domain is not responsive to hemin or heat directly. 
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MEDLINE 
1998411354 MEDLINE 
98411354 PubMed ID: 9738016 

Heat shock factor 1 mediates hemin- induced hsp70 gene 
transcription in K562 erythroleukemia cells. 
Yoshima T; Yura T; Yanagi H 

HSP Research Institute, Kyoto Research Park, Shimogyo-ku, 
Kyoto 600-8813, Japan. 

JOURNAL OF BIOLOGICAL CHEMISTRY, (1998 Sep 25) 273 (39) 
25466-71 . 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199810 

Entered STN : 19981021 
Last Updated on STN: 19981021 
Entered Medline: 19981015 
Transcriptional induction of the hsp70 gene is mediated by heat 
shock factor 1 (HSF1) rapidly activated upon heat and 

other stresses. HSF2 has been thought to be responsible for accumulation 
of HSP70 during hemin- induced differentiation of human K562 
erythroleukemia cells because of accompanying acquisition of HSF2 DNA 
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binding activity. However, there has not been any direct evidence for such 
a functional role of HSF2 . The purpose of this study is to clarify the 
roles of HSF1 and HSF2 in HSP70 induction in hemin- treated K562 cells. We 
show here that a chimeric polypeptide of HSF2 and GAL4 DNA 
binding domain (GAL4 - BD-HSF2 ) was unable to induce a GAL 4 binding 
site-containing luciferase reporter gene in response to hemin and that 
exogenously overproduced HSF2 also failed to increase expression of a heat 
shock element-containing reporter. On the contrary, expression of a 
GAL4 -BD-HSF1 chimeric protein responded to hemin treatment as 
well as to heat shock, and transiently overexpressed HSF1 caused 
hemin- responsive induction of the reporter gene in a dose -dependent 
manner. These results indicate that HSF1, rather than HSF2 , primarily 
mediates the hemin- induced transcription of the hsp70 gene. 



MEDLINE 
1998028695 MEDLINE 
98028695 PubMed ID: 9359875 

HSF1 granules: a novel stress - induced nuclear compartment 
of human cells . 
Cotto J; Fox S; Morimoto R 

Department of Biochemistry, Rice Institute for Biomedical 
Research, Northwestern University, Evanston, IL 60208, USA. 
JOURNAL OF CELL SCIENCE, (1997 Dec) 110 ( Pt 23) 2925-34. 
Journal code: 0052457. ISSN: 0021-9533. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199802 

Entered STN: 19980217 
Last Updated on STN: 19990129 
Entered Medline: 19980205 
Heat shock factor 1 (HSF1) is the ubiquitous 

stress -responsive transcriptional activator which is essential for the 
inducible transcription of genes encoding heat shock proteins 
and molecular chaperones . HSF1 localizes within the nucleus of cells 
exposed to heat shock, heavy metals, and amino acid analogues, to form 
large, irregularly shaped, brightly staining granules which are not 
detected during attenuation of the heat shock response or when cells are 
returned to their normal growth conditions. The kinetics of detection of 
HSF1 granules parallels the transient induction of heat shock gene 
transcription. HSF1 granules are also detected using an HSF1 - Flag 
epitope tagged protein or a chimeric HSFl-green fluorescent 

protein which reveals that these nuclear structures are stress - induced and 
can be detected in living cells. The spatial organization of HSF1 granules 
in nuclei of stressed cells reveals that they are novel nuclear structures 
which are stress -dependent and provides evidence that the nucleus 
undergoes dynamic reorganization in response to stress. 
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The regulatory domain of human heat shock factor 1 is 

sufficient to sense heat stress. 

Newton E M; Knauf U; Green M; Kingston R E 

Department of Molecular Biology, Massachusetts General 

Hospital, Boston 02114, USA. 

GM43901 (NIGMS) 

MOLECULAR AND CELLULAR BIOLOGY, (1996 Mar) 16 (3) 839-46. 
Journal code: 8109087. ISSN: 0270-7306. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
Engl ish 

Priority Journals 



> d 1-12 



L13 ANSWER 1 OF 12 MEDLINE 

AN 96430529 MEDLINE 

DN 96430529 PubMed ID: 8833654 

TI Angiotens inogen gene activation by angiotensin II is mediated by the rel A 
(nuclear factor - kappaB p65) transcription factor: one mechanism for the 
renin angiotensin system positive feedback loop in hepatocytes . 

AU Li J; Brasier A R 

CS Departments Internal Medicine and Sealy Center for Molecular Science, 

University of Texas Medical Branch, Galveston, USA. 
NC 1R29-HL-45500 (NHLBI) 

SO MOLECULAR ENDOCRINOLOGY, (1996 Mar) 10 (3) 252-64. 

Journal code: 8801431. ISSN: 0888-8809. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199705 

ED Entered STN: 19970507 

Last Updated on STN: 20000303 
Entered Medline: 19970501 
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AN 96405041 MEDLINE 

DN 96405041 PubMed ID: 8809181 

TI Generation of estrogen receptor mutants with altered ligand specificity 

for use in establishing a regulatable gene expression system. 
AU Whelan J; Miller N 

CS Glaxo Institute for Molecular Biology, Plan-Les -Ouates Geneva, 
Switzerland . 

SO JOURNAL OF STEROID BIOCHEMISTRY AND MOLECULAR BIOLOGY, (1996 Apr) 58 (1) 
3-12 . 

Journal code: 9015483. ISSN: 0960-0760. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
EM 199610 

ED Entered STN: 19961106 

Last Updated on STN: 19970203 
Entered Medline: 19961024 
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DN 96189106 PubMed ID: 8628291 

TI A glycine-rich region in NF-kappaB pl05 functions as a processing signal 

for the generation of the p50 subunit. 
AU Lin L; Ghosh S 

CS Department of Molecular Biophysics and Biochemistry, Howard Hughes Medical 

Institute, New Haven, Connecticut 06520, USA. 
NC R01-AI33443 (NIAID ) 

SO MOLECULAR AND CELLULAR BIOLOGY, (1996 May) 16 (5) 2248-54. 

Journal code: 8109087. ISSN: 0270-7306. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199606 

ED Entered STN: 19960708 

Last Updated on STN: 20000303 
Entered Medline: 19960621 
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DN 96182086 PubMed ID: 8622685 

TI The regulatory domain of human heat shock factor 1 is sufficient to sense 
heat stress . 

AU Newton E M; Knauf U; Green M; Kingston R E 

CS Department of Molecular Biology, Massachusetts General Hospital, Boston 

02114, USA . 
NC GM43901 (NIGMS) 

SO MOLECULAR AND CELLULAR BIOLOGY, (1996 Mar) 16 (3) 839-46. 
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LA English 

FS Priority Journals 

EM 199606 
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AN 96094309 MEDLINE 

DN 96094309 PubMed ID: 7493948 

TI Role of a distal enhancer containing a functional NF-kappa B-binding site 
in lipopolysaccharide-induced expression of a novel alpha 1 -ant itrypsin 
gene . 

AU Ray A; Gao X; Ray B K 

CS Department of Veterinary Pathobiology , University of Missouri, Columbia 
65211, USA. 

SO JOURNAL OF BIOLOGICAL CHEMISTRY, (1995 Dec 8) 270 (49) 29201-8. 

Journal code: 2985121R. ISSN: 0021-9258. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 
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AN 95280936 MEDLINE 

DN 95280936 PubMed ID: 7760831 

TI A heat shock- responsive domain of human HSF1 that regulates transcription 

activation domain function. 
AU Green M; Schuetz T J; Sullivan E K; Kingston R E 

CS Department of Molecular Biology, Massachusetts General Hospital, Boston 

02114, USA. 
NC GM43901 (NIGMS) 

SO MOLECULAR AND CELLULAR BIOLOGY, (1995 Jun) 15 (6) 3354-62. 

Journal code: 8109087. ISSN: 0270-7306. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199506 

ED Entered STN: 19950707 

Last Updated on STN: 19970203 
Entered Medline: 19950628 
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DN 93180814 PubMed ID: 8441404 

TI Conservation of transcriptional activation functions of the NF-kappa B p50 



and p65 subunits in mammalian cells and Saccharomyces cerevisiae. 
AU Moore P A; Ruben S M; Rosen C A 

CS Roche Institute of Molecular Biology, Roche Research Center, Nutley, New 
Jersey 07110. 

SO MOLECULAR AND CELLULAR BIOLOGY, (1993 Mar) 13 (3) 1666-74. 

Journal code: 8109087. ISSN: 0270-7306. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199304 

ED Entered STN: 19930416 

Last Updated on STN: 19930416 
Entered Medline: 19930401 

L13 ANSWER 8 OF 12 MEDLINE 

AN 93054546 MEDLINE 

DN 93054546 PubMed ID: 1331059 

TI Tumor necrosis factor alpha and interferon gamma synergistically induce 
interleukin 8 production in a human gastric cancer cell line through 
acting concurrently on AP-1 and NF-kB-like binding sites of the 
interleukin 8 gene. 

AU Yasumoto K; Okamoto S; Mukaida N; Murakami S; Mai M; Matsushima K 

CS Department of Pharmacology, Kanazawa University, Japan. 

SO JOURNAL OF BIOLOGICAL CHEMISTRY, {1992 Nov 5) 267 (31) 22506-11. 
Journal code: 2985121R. ISSN: 0021-9258. 

CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 
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AN 93024383 MEDLINE 

DN 93024383 PubMed ID: 1406630 

TI Selection of optimal kappa B/Rel DNA-binding motifs: interaction of both 
subunits of NF-kappa B with DNA is required for transcriptional 
activation . 

AU Kunsch C; Ruben S M; Rosen C A 

CS Department of Gene Regulation, Roche Institute of Molecular Biology, 

Nutley, New Jersey 07110. 
SO MOLECULAR AND CELLULAR BIOLOGY, (1992 Oct) 12 (10) 4412-21. 

Journal code: 8109087. ISSN: 0270-7306. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 
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AN 92123171 MEDLINE 

DN 92123171 PubMed ID: 1732726 

TI Functional characterization of the NF-kappa B p65 transcriptional 

activator and an alternatively spliced derivative. 
AU Ruben S M; Narayanan P.; Klement J F; Chen C H; Rosen C A 
CS Department of Gene Regulation, Roche Institute of Molecular Biology, 

Nutley, New Jersey 07110-1199. 
SO MOLECULAR AND CELLULAR BIOLOGY, (1992 Feb) 12 (2) 444-54. 
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TI Anatomy of TRAF2 : Distinct domains for nuclear factor-kappa -B activation 

and association with tumor necrosis factor signaling proteins. 
AU Takeuchi, Masahiro; Rothe , Mike; Goeddel, David V. (1) 
CS (1) Tularik Inc., 2 Corporate Dr., South San Francisco, CA 94080 USA 
SO Journal of Biological Chemistry, (1996) Vol. 271, No. 33, pp. 19935-19942. 

ISSN: 0021-9258. 
DT Article 
LA English 

L13 ANSWER 12 OF 12 EMBASE COPYRIGHT 2002 ELSEVIER SCI. B.V. 
AN 93343857 EMBASE 
DN 1993343857 
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12 MEDLINE 

96430529 MEDLINE 
96430529 PubMed ID: 8833654 

Angiotensinogen gene activation by angiotensin II is 
mediated by the rel A (nuclear f actor-kappaB p65) 
transcription factor: one mechanism for the renin 
angiotensin system positive feedback loop in hepatocytes . 
Li J; Brasier A R 

Departments Internal Medicine and Sealy Center for 
Molecular Science, University of Texas Medical Branch, 
Galveston, USA. 
1R29-HL-45500 (NHLBI) 

MOLECULAR ENDOCRINOLOGY, (1996 Mar) 10 (3) 252-64. 
Journal code: 8801431. ISSN: 0888-8809. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
Engl ish 

Priority Journals 
199705 

Entered STN: 19970507 
Last Updated on STN: 20000303 
Entered Medline: 19970501 
ngiotensin system controls blood pressure through the enzymatic 



production of the vasopressor angiotensin II (All) from the 
angiotensinogen {AGT ) precursor. Intravascular All production stimulates 
de novo synthesis of its precursor in a positive feedback loop through 
increased gene expression. In this study, we investigate the effects of 
All on AGT gene expression. At nanomolar concentrations, All activates 
transcription of the native AGT gene; this region is mapped to the 
AGT gene multihormone - inducible enhancer (-615 to -470). Within the 
multihormone - inducible enhancer, site -directed mutations of the 
acute-phase response element (APRE) that interfere with nuclear 
factor-kappa B (NF-kappa B) transcription factor 

binding also abolish All responsiveness. The APRE functions as a rapidly 
inducible Al 1 - inducible enhancer with peak reporter activity detected 
after a 4-h stimulation; this effect occurs only when the type 1 All 
receptor is expressed. All induces sequence - specif ic NF- 
KB binding to the APRE in HepG2 nuclear extracts. Moreover, All 
infusions of primary rat hepatocyte cultures produces a rapid 4 -fold 
increase in sequence - specif ic NF-kappa B binding to the APRE. Antibodies 
against the transcriptional activator subunit, Rel A, quantitatively 
supershift the nucleoprotein complex, whereas antibodies to other NF-kappa 
B members do not, demonstrating that Rel A APRE-binding activity is 
All - inducible . Transient overexpression of Rel A(l-551) activates the AGT 
multihormone - inducible enhancer. AI I - inducible domains of Rel A were 
mapped by cotransf ecting a chimeric GAL4 -Re 1 A fusion protein 
with a reporter gene containing GAL4 -binding sites. GAL4-Rel A (1-551) was 
an All -inducible transact ivator . Deletion of the NH (2 ) -terminal 254 amino 
acids of Rel A produces a constitutive transact ivator , indicating that Rel 
A is activated by All in a manner dependent on its NH(2) terminus. These 
studies define one mechanism for the renin-angiotensin system positive 
feedback loop in hepatocyctes . 
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TITLE: Generation of estrogen receptor mutants with altered ligand 
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expression system. 

AUTHOR: Whelan J; Miller N 

CORPORATE SOURCE: Glaxo Institute for Molecular Biology, Plan-Les -Ouates 

Geneva, Switzerland. 
SOURCE: JOURNAL OF STEROID BIOCHEMISTRY AND MOLECULAR BIOLOGY, 

(1996 Apr) 58 (1) 3-12 . 

Journal code: 9015483. ISSN: 0960-0760. 
PUB. COUNTRY: ENGLAND: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 19 9610 

ENTRY DATE: Entered STN: 19961106 

Last Updated on STN: 19970203 
Entered Medline: 19961024 

AB Considerable interest exists in developing an artificial system for the 
control of gene expression, based on the hormone binding domain (HBD) of 
steroid receptors. In this study we describe a yeast based approach which 
allows the identification of mutations within the HBD of steroid 
receptors, in this case the estrogen receptor, which result in altered 
specificity of the HBD with respect to its activation by ligands. Using 
this approach in yeast, we identified an estrogen receptor (HBD) mutant 
(His524 to Gin) whose activation by 17 beta - es tradiol (E2) is 
significantly reduced while activation by a diphenol indene-ol compound 
(GR132706X) is increased, compared to the wild type estrogen receptor. 
When the activity of the mutant receptor was tested in mammalian cells the 
altered specificity was maintained. A chimeric 
transcription factor was constructed, in which the 

mutated estrogen receptor HBD was linked to the DNA binding domain of GAL4 



and an 11 amino acid transcriptional activation domain of RelA. 
Reporter gene activation by this chimera was decreased in response to E2 
and increased in response to GR132706X, as compared to the corresponding 
chimeric transcription factor containing the 

wild type estrogen receptor HBD . This approach should allow the 
development of a steroid receptor HBD based regulator of gene expression, 
whose activity is controlled specifically by a synthetic ligand, that 
would not affect the activity of endogenous steroid receptors. 
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Transcription factor NF-kappaB is generally considered 
to be a heterodimer with two subunits, p50 and p65. The p50 
subunit has been suggested to be generated from its precursor, pl05, via 
the ubiquit in-proteasome pathway. During processing, the C-terminal 
portion of pl05 is rapidly degraded whereas the N-terminal portion (p50) 
is left intact. We report here that a 23 -amino-acid, glycine-rich region 
(GRR) in pl05 functions as a processing signal for the generation of p50. 
A GRR-dependent endoproteolyt ic cleavage downstream of the GRR releases 
p50 from p!05, and this cleavage does not require any specific downstream 
sequences. p50 can be generated from chimeric precursor 

pl05N-GRR- IkappaBalpha , while the C-terminal portion ( IkappaBalpha) can 
also be recovered, suggesting that pl05 processing includes two steps: a 
GRR-dependent endoproteolyt ic cleavage and the subsequent degradation of 
the C-terminal portion. We have also demonstrated that the GRR can direct 
a similar processing event when it is inserted into a protein unrelated to 
the NF-kappaB family and that it is therefore an independent signal for 
processing . 
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The regulatory domain of human heat shock factor 1 is 

sufficient to sense heat stress . 
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AB Heat shock factor { HSF ) activates 

transcription in response to cellular stress. Human HSF1 has a 

central regulatory domain which can repress the activity of its activation 

domains at the control temperature and render them heat shock inducible. 

To determine whether the regulatory domain works in tandem with specific 

features of the HSF1 transcriptional activation domains, we first used 

deletion and point mutagenesis to define these activation domains. One of 

the activation domains can be reduced to just 20 amino acids. A GAL4 

fusion protein containing the HSF 1 regulatory domain and this 

2 0 -amino-acid activation domain is repressed at the control temperature 

but potently activates transcription in response to heat shock. 

No specific amino acids in this activation domain are required for 

response to the regulatory domain; in particular, none of the potentially 

phosphorylated serine and threonine residues are required for heat 

induction, implying that heat-induced phosphorylation of the 

transcriptional activation domains is not required for induction. The 

regulatory domain is able to confer heat responsiveness to an otherwise 

completely heterologous chimeric activator that contains a 

portion of the VP16 activation domain, suggesting that the regulatory 

domain can sense heat in the absence of other portions of HSF1. 
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AB alpha 1 -Antitrypsin (alpha 1-AT) is one of the major proteinase inhibitors 
in serum. Its primary physiological function is to inhibit neutrophil 
elastase activity in lung, but it also inhibits other serine proteases 
including trypsin, chymotrypsin , thrombin, and cathepsin. We have 
previously reported a novel alpha 1-AT, S-2 isoform, from rabbit that is 
induced up to 100-fold in the liver during acute inflammatory condition 
(Ray, B. K., Gao, X., and Ray, A. (1994) J. Biol. Chem. 269, 22080-22086). 
Here, we present evidence that the expression of this alpha 1-AT S-2 gene 
is also induced in lipopolysaccharide (LPS) -treated peripheral blood 
monocytes. From the cloned genomic DNA, we have identified a distal 
LPS - responsive enhancer located between -2438 and -1990 base pairs 
upstream of the transcription start site. In vitro DNA-binding 
studies demonstrated an interaction of an LPS - inducible NF-kappa B-like 
nuclear factor with a kappa B-element present in this enhancer 
region. Antibodies against p65 and p50 subunits of NF-kappa B 
supershifted the DNA-protein complex. A mutation of the NF-kappa B-binding 
element virtually abolished the LPS - respons ive induction of the 
chimeric promoter in monocytic cells. Furthermore, overexpression 
of NF-kappa B induced the wild-type promoter activity. Taken together, 
these results demonstrated that during LPS-mediated inflammation, NF-kappa 
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Human heat shock factor 1 (HSF1) 

stimulates transcription from heat shock protein genes following 
stress. We have used chimeric proteins containing the GAL 4 DNA 
binding domain to identify the transcriptional activation domains of HSF1 
and a separate domain that is capable of regulating activation domain 
function. This regulatory domain conferred heat shock inducibility to 
chimeric proteins containing the activation domains. The 
regulatory domain is located between the transcriptional activation 
domains and the DNA binding domain of HSF1 and is conserved between 
mammalian and chicken HSF1 but is not found in HSF2 or HSF3 . The 
regulatory domain was found to be functionally homologous between chicken 
and human HSF1. This domain does not affect DNA binding by the 
chimeric proteins and does not contain any of the sequences 
previously postulated to regulate DNA binding of HSF1. Thus, we suggest 
that activation of HSF1 by stress in humans is controlled by two 
regulatory mechanisms that separately confer heat shock- induced DNA 
binding and transcriptional stimulation. 
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Conservation of transcriptional activation functions of the 
NF-kappa B p50 and p65 subunits in mammalian cells and 
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transcription factor complex is 
50-kDa (p50) and a 65-kDa (p65) subunit . Both 
to similar DNA motifs and elicit transcriptional activation 
- or heterodimers . By using chimeric proteins that 



contain the DNA binding domain of the yeast transcriptional activator GAL4 
and subdomains of p65, three distinct transcriptional activation 
domains were identified. One domain was localized to a region of 42 amino 
acids containing a potential leucin zipper structure, consistent with 
earlier reports. Two other domains, both acidic and rich in prolines, were 
also identified. Of perhaps more significance, the same minimal activation 
domains that were functional in mammalian cells were also functional in 
the yeast Saccharomyces cerevisiae. Coexpression of the NF-kappa B 
inhibitory molecule, I kappa B, reduced the transcriptional activity of 
p65 significantly, suggesting the ability of I kappa B to function 
in a similar manner in S. cerevisiae. Surprisingly, while the conserved 
rel homology domain of p65 demonstrated no transcriptional 
activity in either mammalian cells or S. cerevisiae, the corresponding 
domain in p50 was a strong transcriptional activator in S. cerevisiae. The 
observation that similar domains elicit transcriptional activation in 
mammalian cells and S. cerevisiae demonstrates strong conservation of the 
transcriptional machinery required for NF-kappa B function and provides a 
powerful genetic system to study the transcriptional mechanisms of these 
proteins . 
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Interleukin 8 (IL-8) is a novel cytokine which possesses neutrophil 
chemotactic and activating activities in addition to chemotactic activity 
for basophils and T lymphocytes. It has been shown that IL-8 is produced 
by a variety of human somatic cells including monocytes/macrophages, 
dermal fibroblasts, vascular endothelial cells, kerat inocytes , mesangeal 
cells, and several types of tumor cell lines. We have examined here 
whether or not human gastric cancer cell lines produce IL-8 in vitro. The 
production of IL-8 protein was detected by enzyme - linked immunosorbent 
assay in the culture supernatants derived from eight of nine human gastric 
cancer cell lines stimulated with either interleukin 1 alpha (IL-1 alpha), 
tumor necrosis factor alpha (TNF alpha) , or TNF alpha plus 
interferon gamma ( I FN gamma) . In some of the gastric cancer cell lines 
such as MKN 45 and KATO, TNF alpha plus I FN gamma synergistically induced 
the production of IL-8. In MKN 45 cells, synergistic increase of the 
steady state level of IL-8 mRNA by TNF alpha plus I FN gamma was not 
inhibited by cycloheximide treatment. Scatchard analysis revealed that I FN 
gamma changed neither the number nor the affinity constant of TNF alpha 
binding sites on a gastric cancer cell line, suggesting that the synergism 
was a post - receptor event. Furthermore, synergistic induction of 
chloramphenicol acetyltransf erase activity by TNF alpha plus I FN gamma was 
observed in MKN 45 that were transiently transfected with chimeric 
chloramphenicol acetyltransf erase reporter genes driven by the 
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transcriptional regulatory region of human IL-8 gene. Through the mutation 
of the regulatory region of the IL-8 gene, both AP-1- and NF- 
kB-like factor binding elements were presumed to be 

involved in conferring the responsiveness to TNF alpha plus IFN gamma. 
Moreover, gel retardation analyses revealed that TNF alpha and I FN gamma 
synergist ical ly induced the binding of NF-kB like as 

well as AP-1 like proteins bound to these sites. These results indicated 
that IFN gamma synergistically enhanced TNF alpha - induced IL-8 production 
in a human gastric cancer cell line through synergistic activation of 
transcription factors without up - regulating TNF alpha 
receptor . 
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AB Analysis of the p50 and p65 subunits of the NF-kappa B 
transcription factor complex has revealed that both 

proteins can interact with related DNA sequences through either homo- or 
heterodimer formation. In addition, the product of the proto-oncogene 
c-rel can bind to similar DNA motifs by itself or as a heterodimer with 
p50 or p65. However, these studies have used a limited number of 
known kappa B DNA motifs, and the question of the optimal DNA sequences 
preferred by each homodimer has not been addressed. Using purified 
recombinant p50, p65, and c-Rel proteins, optimal DNA-binding 
motifs were selected from a pool of random oligonucleotides. Alignment of 
the selected sequences allowed us to predict a consensus sequence for 
binding of the individual homodimeric Rel-related proteins, and 
DNA-protein binding analysis of the selected DNA sequences revealed 
sequence specificity of the proteins. Contrary to previous assumptions, we 
observed that p65 homodimers can interact with a subset of DNA 
sequences not recognized by p50 homodimers. Differential binding 
affinities were also obtained with p50- and c -Rel - selected sequences. 
Using either a p50- or p65-selected kappa B motif, which 

displayed differential binding with respect to the other protein, little 
to no binding was observed with the heterodimeric NF-kappa B complex. 
Similarly, in transfection experiments in which the selective kappa B 
binding sites were used to drive the expression of a chloramphenicol 
acetyltransf erase reporter construct, the p65- and p50-selected 
motifs were activated only in the presence of p65 and p50/65 (a 
chimeric protein with the p50 DNA binding domain and p65 
activation domain) expression vectors, respectively, and neither 
demonstrated a significant response to stimuli that induce NF-kappa B 
activity. These findings demonstrate that interaction of both subunits of 
the heterodimeric NF-kappa B complex with DNA is required for DNA binding 
and transcriptional activation and suggest that transcriptional activation 
mediated by the individual rel-related proteins will differ dramatically, 
depending on the specific kappa B motifs present. 
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AB The tumor necrosis factor (TNF) receptor -associated 

factor (TRAF) family of proteins interact with and transduce 

signals for members of the TNF receptor superfamily. TRAF1 , TRAF2 , and 

TRAF 3 share a conserved C- terminal TRAF domain. TRAF2 plays a key role in 

transducing signals for activation of the transcription 

factor nuclear factor- kappa -B (NF-kappa-B) . We have 

performed extensive mutational analysis on TRAF 2 , examining the 

requirements for NF-KB activation, self -association , 

and interaction with other molecules involved in TNF signaling. 

Examination of point mutants and TRAF2 -TRAF3 chimeric proteins 

indicates that the N- terminal RING finger and two adjacent zinc fingers of 

TRAF2 are required for NF-kappa-CB activation. The two distinct TRAF-N and 

TRAF-C subdomains of the TRAF domain appear to independently mediate 

self -association and interaction with TRAF1 . Interaction of TRAF 2 with 

TNF-R2 and TRADD requires sequences at the C terminus of the TRAF-C 

domain, whereas interaction with the protein kinase receptor- interacting 

protein V(RIP) occurs via sequences at the N terminus of the TRAF-C 

domain. Thus, distinct domains of TRAF 2 are involved in recruitment and 

signaling functions. 
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AB Members of the NF-kB/rel family of 

transcription factors are regulated through a trans 

association with members of a family inhibitor proteins, collectively 
known as IkB proteins, that contain five to eight copies of a 
33 -amino-acid repeat sequence (ankyrin repeat) . Certain NF- 
kB/rel proteins are also regulated by cis-acting ankyrin 
repeat - containing domains. The C terminus of pi 0 5 (NF-kB 
) , the precursor of the 50-kDa subunit of NF-kB, 

contains a series of ankyrin repeats; proteolytic removal of this ankyrin 
domain is necessary for the manifestation of sequence - speci fic DNA binding 
and nuclear translocation of the N-terminal product. To investigate the 
structural requirements important for regulation of different NF 
-kB/rel family members by polypeptides containing ankyrin repeat 
domains, we have constructed a p59(v-rel) :pl05 (NF-kB) 
chimeric protein (pllO (v-rel-ank) ) . The presence of C-terminal 
pl05 (NF-kB) -derived sequences in pllO (v-rel -ank) 

inhibited nuclear translocation, sequence - specif ic DNA binding, 

PP40 ( IkB- . alpha . ) association, and oncogenic transformation. Sequential 

truncation of the C- terminal ankyrin domain of pllO (v-rel -ank) resulted 

in the restoration of nuclear translocation, DNA binding, and 

pp40 ( IkB- . alpha . ) association but did not restore the oncogenic properties 

of p59 (v-rel). The presence of 67 C-terminal pl05 (NF-kB 

) -derived amino acids was sufficient to inhibit both transcriptional 

activation and oncogenic transformation by p59 (v-rel) . These results 

support a model in which activation of gene expression by p59 (v-rel) is 

required for its ability to induce oncogenic transformation. 
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The present invention provides recombinant nucleic acid molecules 
encoding a chimeric transact ivator protein including a DNA binding 
domain of a DNA binding protein and a protein domain capable of 
transcriptional activation. The present invention also provides 
recombinant viral and non-viral vectors that are able to infect and/or 
transfect and sustain expression of a biologically active chimeric 
transact ivator proteins in mammalian cells. Also provided are host cell 
lines and non-human transgenic animals capable of expressing 
biologically active chimeric transact ivator proteins. In another aspect 
compositions and methods for treating or preventing ischemic damage 
associated with hypoxia - related disorders are provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Materials and methods are disclosed for regulation of biological events 

such as target gene transcription and growth, proliferation or 
differentiation of engineered cells. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

Genes coding for vascular cell adhesion molecules, particularly VCAM-1, 



are modulated through interaction of oligonucleotides with 
transcriptional regulatory factors which bind to the genes. Specific and 
effective oligonucleotides are provided which interact with the 
transcriptional regulatory factors to diminish their interaction with 
the genes and downregulate their function. Multi-modal oligonucleotides 
are also provided which interact both with a transcriptional regulatory 
factor and with another aspect of gene function. 
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The invention describes virus-based amplification vectors for plants 
containing additional plant - specif ic internal ribosome entry site (IRES) 
element (s) allowing for a polycistronic translation and a 
cap- independent translation of : a) heterologous gene(s); b) whole viral 
genome or c) viral subgenomic RNAs . Said IRES elements are of plant 
viral origin, or they are isolated from other organisms or engineered 
using different synthesis procedures. Said IRES element (s) and said 
heterologous gene(s) are inserted into ampification vectors and allow 
for the expression of said heterologous gene(s) in the absence of 
additional viral promoters, in particular, said expression is achieved 
through cap- independent translation. 

L ■ invention concerne des vecteurs d ' amplification a base de virus pour 
des plantes contenant un ou plusieurs sites d' entree internes des 
ribosomes (IRES) supplemental res specif iques aux plantes, permettant une 
traduction polycistronique et une traduction independante de la coiffe 
a) d'un ou de plusieurs genes, b) du genome viral complet ou c) des ARN 
viraux sous -genomiques . Ces elements IRES sont obtenus a partir de virus 
de plantes, isoles a partir d'autres organismes ou mis au point a 1 ' aide 
de differents processus de synthese . Ces elements IRES et lesdits genes 
heterologues sont introduits dans des vecteurs d ' amplification et 
permettent 1' expression desdits genes heterologues en 1' absence de 
promoteurs viraux supplementaires . Plus particulierement , ladite 
expression est obtenue par traduction independante de la coiffe. 
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ABEN The invention provides isolated nucleic acid molecules, designated HEAT 
nucleic acid molecules, which encode novel transporter family members. 
The invention also provides antisense nucleic acid molecules, 
recombinant expression vectors containing HEAT nucleic acid molecules, 
host cells into which the expression vectors have been introduced, and 
nonhuman transgenic animals in which a HEAT gene has been introduced or 
disrupted. The invention still further provides isolated HEAT proteins, 
fusion proteins, antigenic peptides and anti-HEAT antibodies. Diagnostic 
and therapeutic methods utilising compositions of the invention are also 
provided . 

ABFR La presente invention concerne des molecules d'acide nucleique isolees, 
des molecules d'acide nucleique HEAT, qui codent de nouveaux membres de 
la f ami lie des transporteurs . L ' invention concerne des molecules d'acide 
nucleique antisens, des vecteurs d' expression de recombinaison contenant 
des molecules d'acide nucleique antisens contenant des molecules d'acide 
nucleique HEAT, des cellules hotes dans lesquelles on a introduit des 
vecteurs d 1 expression et des animaux transgeniques non humains dans 
lesquels un gene HEAT a ete introduit ou interrompu. L ' invention 
concerne des proteines HEAT isolees, des proteines de fusion, des 
peptides antigenes, et des anticorps anti-HEAT. L ' invention traite de 
procedes diagnost iques et therapeut iques utilisant des compositions 
selon 1' invention. 
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ABEN Provided herein are a variety of methods and compositions for regulating 
angiogenesis , such 

methods and compositions being useful in a variety of applications where 
modulation 

of vascular formation is useful, including, but not limited to, 
treatments for 



ischemia and wound healing. Certain of the methods and compositions 
accomplish this 

by using various zinc finger proteins that bind to particular target 
sites in 

one or more VEGF genes. Nucleic acids encoding the zinc finger proteins 
are also 

disclosed. Methods for modulating the expression of one or more VEGF 
genes with 

the zinc finger proteins and nucleic acids are also disclosed. Such 
methods can 

also be utilized in a variety of therapeutic applications that involve 
the regulation 

of endothelial cell growth. Pharmaceutical compositions including the 
zinc 

finger proteins or nucleic acids encoding them are also provided. 
ABFR L ' invention concerne une variete de procedes et de 
compositions destines a reguler 1 ' angiogenese , des 
procedes et des compositions s ■ averant utiles dans une 
variete d 1 applications dans lesquelles la modulation de formation 
vasculaire est utile, telles, qu 1 entre autres, les traitements de 
1 1 ischemie 

et ceux stimulant la cicatrisation. Pour ce faire, certains procedes 
et certaines compositions utilisent des proteines a doigts de zinc 
qui lient les sites cibles particuliers a un ou plusieurs genes du 
facteur de croissance endothelial vasculaire (VEGF). L 1 invention 
concerne 

egalement des acides nucleiques codant les proteines a 

doigts de zinc, et des procedes de modulation de 1' expression d ' un 

ou plusieurs genes du VEGF au moyen des proteines a doigts de 

zinc et des acides nucleiques. Ces procedes peuvent aussi etre 

utilises dans une variete d ' applications therapeut iques 

impliquant la regulation de la croissance des cellules endotheliales . 

L 1 invention concerne enfin des compositions pharmaceutiques contenant 

des proteines a doigts de zinc ou des acides nucleiques les codant. 
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ABEN The present invention concerns a chimeric construct comprising a 

SMC-specific promoter operably linked to a muscle - speci fic enhancer. It 
also provides an expression cassette comprising such a chimeric 
construct to control expression of a therapeutic gene. Finally, the 



invention relates to a recombinant vector 
eukaryotic host cell, a composition compr 
and their use for specific expression in 
prophylactic purposes, a method for the t 
organism as well as a transgenic non-huma 
into its genome the chimeric construct, t 
vector of the present invention. 
ABFR La presente invention concerne un produit 
comprenant un promoteur specifique de la 
maniere operat ionnelle a un ampli f icateur 
L 1 invention traite egalement d 1 une casset 
produit de recombinaison chimerique de ce 
l 1 expression d'un gene therapeut ique . Enf 
vecteur de recombinaison, une particule v 
eucaryote, une composition comprenant lad 
leur utilisation pour 1' expression specif 
muscles lisses et les applications therap 
L ' invention traite d'un procede pour trai 
animal ainsi qu 1 un animal non humain tran 
sont integres le produit de recombinaison 
d' expression ou le vecteur selon 1 ' invent 



, a viral particle, an 
ising said expression cassette 
SMCs and for therapeutic or 
reatment of a human or animal 
n animal comprising integrated 
he expression cassette or the 

de recombinaison chimerique 
cellule du muscle lisse, lie de 

specifique des muscles, 
te d' expression comprenant un 

type pour commander 
in, 1* invention concerne un 
irale, une cellule hote 
ite cassette d'expression et 
ique dans les cellules des 
eutiques ou prophylact iques . 
ter un organisme humain ou 
sgenique dans le genome duquel 

chimerique, la cassette 
ion . 
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AB Nucleotide 


sequences 


compr is ing 


regulatory 


regions 


upstream 


and 


downstream 



of the coding region of the human heparanase gene are provided. Also 
provided are mols. which regulate gene expression through their 
interaction with heparanase regulatory sequences. These methods and 
compns . allow for targeted modulation of expression of the heparanase 
gene, as well as modulation of expression of a target gene using 
heparanase regulatory sequences. Compns. include functional domains fused 
to a DNA-binding domain specific for heparanase regulatory sequences, such 
as, for example, a designed zinc finger DNA-binding domain. Chimeric 
activator and repressor proteins bind to relevant target sites in the 
heparanase gene and activate or repress heparanase transcription. 
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Coronary artery disease frequently involves repeated bouts of myocardial 
ischemia. To automatically up-regulate the cardioprotective transgenes 
under hypoxic ischemia, a "vigilant vector" gene therapy system was 
developed and tested in a rat embryonic myocardial cell line (H9c2) . In 
the vigilant vector, a hypoxia response element - incorporated promoter was 
used as a switch to turn on the gene expression in response to hypoxic 
signal. Furthermore, a novel double plasmid system was designed to elevate 
the potency of the vigilant vector. Instead of putting the promoter and 
the reporter gene in the same plasmid (single plasmid system) , we 
separated them into two plasmids : the transactivator plasmid and reporter 
plasmid (double plasmid system) . The hypoxia response element 
(HRE) -incorporated promoter increased the expression of a chimeric 
transcription factor consisting of the yeast GAL4 DNA 
binding domain and the human nuclear (transcription) 
f actor-kappaB (NF-kappaB) p65 activation domain. The 
powerful chimeric regulator binds specifically to the upstream 
activating sequence for GAL4 in the reporter plasmid and activates the 
transcription of the transgene. Our experiments showed that the 
HRE-mediated expression could quickly increase 2.08 +/- 0.75-fold within 6 
hours of hypoxia and further augmented 7.12 +/- 1.52 -fold when the hypoxia 
condition was prolonged to 24 hours. The hypoxia- inducible double plasmid 
system dramatically amplified the transgene expression under both hypoxia 
and normoxia by 412.79 +/- 185.27-fold and 205.35 + /- 65.44-fold, 
respectively, relative to the single plasmid system. From these results, 
we concluded that this hypoxia inducible double plasmid system could be 
used therapeutically to switch on genes that have proven beneficial 
effects in myocardial ischemia. 
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This invention provides novel materials and methods involving the 
heterologous expression of transcription factors which are useful for 
effecting transcription of target genes in genetically engineered cells 
or organisms containing them. Target gene constructs and other materials 
useful for practicing the invention are also disclosed. 
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Materials and methods are disclosed for regulation of biological events 



such as target gene transcription and growth, proliferation or 
differentiation of engineered cells. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

Chineric proteins containing composite DNA-binding regions are disclosed 



together with DNA constructs encoding them, compositions containing them 
and applications in which they are useful . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates, inter alia, to the ERF gene and to the 

products encoded by this gene. More particularly, the present invention 
relates to DNA sequences encoding ERF and AERF; polypeptides encoded by 
such DNA sequences; ERF chimeric molecules; and methods of using ERF and 
ERF chimeric molecules to reduce tumorigenicity in a tumor cell. 
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ABEN A transcription factor, which is a transcriptional 

activator or a transcriptional repressor, comprising a DNA-binding 
domain and a transcriptional activator or repressor domain, and 
optionally a regulatory domain for ligand-dependent DNA binding and/or 
transcriptional activation or repression by the transcription 
factor, wherein the transcription factor is 

chimeric, comprising a HNF1 polypeptide DNA-binding domain and a 
transcriptional activator or repressor domain of a different 
polypeptide, with the proviso that where the transcription 
factor is a transcriptional activator comprising a 
transcriptional activator domain the transcription 
factor does not comprise a regulatory domain which binds AcylHSL 
or an analogue thereof whereby upon AcylHSL binding DNA binding function 
of the DNA-binding domain is activated. A transcriptional activator 
comprises a human HNF1 polypeptide DNA-binding domain, a human estrogen 
receptor alpha regulatory domain containing a G521R mutation, and a 
human p65 activation domain. 
ABFR La presente invention concerne un facteur de transcription, qui est soit 
un activateur transcript ionnel soit un represseur transcript ionnel , 
contenant un domaine de liaison d ' ADN et un activateur transcript ionnel 
ou un domaine represseur, et eventuel lement un domaine regulateur pour 



la liaison d ' ADN dependante du ligand et/ou de 1' activation ou la 
repression transcript ionnelle par le facteur transcript ionnel . Le 
facteur transcriptionnel est un facteur chimere qui comporte un domaine 
de liaison d'ADN polypept idique HNF1 et un activateur transcriptionnel 
ou un domaine represseur d'un autre polypeptide, a condition que lorsque 
le facteur de transcription est un activateur transcriptionnel 
comprenant un domaine d' activateur transcriptionnel, le facteur de 
transcription ne comprend pas de domaine regulateur qui se lie a 
AcylHSL, ou a un analogue de celui-ci; la fonction de liaison d ' ADN 
liant AcylHSL du domaine de liaison d'ADN etant alors activee. Par 
ailleurs, un activateur transcriptionnel comprend un domaine de liaison 
d'ADN polypeptidique HNF1 humain, un domaine regulateur alpha du 
recepteur d ' oestrogenes humain presentant une mutation G521R, et un 
domaine d' activation p65 humain. 
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ABEN Nucleic acids encoding mammalian, e.g., human receptors, purified 

receptor proteins and fragments thereof. Antibodies, both polyclonal and 
monoclonal, are also provided. Methods of using the compositions for 
both diagnostic and therapeutic utilities are provided. 

ABFR L' invention concerne des acides nucleiques codant des recepteurs 

mammaliens, par exemple humains, des proteines receptrices purifiees et 
leurs fragments. L* invention concerne egalement des anticorps, 
polyclonaux et monoclonaux, ainsi que des methodes d ' uti 1 isation de ces 
compositions a des fins diagnost iques et therapeutiques . 
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AB In chronic myelogenous leukemia (CML) , the oncogene bcr-abl encodes a 

dysregulated tyrosine kinase that inhibits apoptosis. We showed previously 
that human erythroleukemia K562 cells are resistant to antineoplastic drug 
( taxol )- induced apoptosis through the atypical protein kinase C iota 
isozyme {PKC iota), a kinase downstream of Bcr-Abl. The mechanism(s) by 
which PKC iota mediates cell survival to taxol is unknown. Here we 
demonstrate that PKC iota requires the transcription 
factor nuclear f actor-kappaB (NF-kappaB) to confer cell 
survival. At apoptosis - inducing concentrations, taxol weakly induces 
IkappaB (alpha) proteolysis and NF-kappaB translocation in K562 cells, but 
potently induces its transcriptional activity. Inhibition of NF-kappaB 
activity (by blocking IkappaB (alpha) degradation) significantly sensitizes 
cells to taxol - induced apoptosis. Likewise, K562 cells expressing 
antisense PKC iota mRNA or kinase dead PKC iota (PKC iota-KD) are 
sensitized to taxol; these cells are rescued from apoptosis by NF-kappaB 
overexpression . Expression of const itutively active PKC iota (PKC iota-CA) 
upregulates NF-kappaB transact ivat ion and rescues cells from apoptosis in 
the absence of Bcr-Abl tyrosine kinase activity. Using a chimeric 
GAL4 -RelA transactivator, we find that taxol potently activates 
GAL4 -RelA- dependent transcription. This activation was 
further upregulated by expression of PKC iota-CA and inhibited by 
expression of PKC iota-KD. Our results indicate that RelA 

transactivat ion is an important downstream target of the PKC iota-mediated 
Bcr-Abl signaling pathway and is required for resistance to taxol - induced 
apoptosis . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Tumor necrosis factor alpha (TNF-alpha) is a critical 

mediator of myocardial dysfunction during acute inflammatory states. 
TNF-alpha is also present in the serum of patients with chronic cardiac 
diseases. In monocytes, TNF-alpha stimulates cells by activating distinct 
signaling pathways that involve nuclear translocation of NF-kappaB. Since 
NF kappaB may also regulate the expression of genes that could contribute 
to myocardial dysfunction, the cardiomyocyte NF kappaB activation 
following acute or chronic TNF-alpha challenges was investigated. To 
accomplish this, the authors either acutely administered TNF-alpha. to 
healthy mice, or used transgenic mice which chronically overexpress 
TNF-alpha exclusively in cardiac myocytes. Following acute administration 
of TNF-alpha, cardiac NF kappaB translocation was detected from 15 min to 



2 h post-challenge. The time course of I kappaB alpha degradation was 
consistent with the kinetics of NF kappaB translocation. I kappaB beta 
degradation was slower and less dramatic. In transgenic mice chronically 
overexpressing TNF-alpha, myocardial NF kappaB activation was detected at 
all ages tested (21, 40, and 75 days). In contrast to acutely challenged 
animals, two distinct NF kappaB proteins were activated in chronically 
challenged animals, p50-p65 heterodimers as well as p50 
homodimers. Activation of both could be transiently blocked by 
administration of a recombinant chimeric TNF-alpha receptor 

antagonist ( rhTNTR : Fc ) . I kappaB alpha, but not I kappaB beta, levels were 
elevated in transgenics when compared to wild-type animals. These data 
indicate that following acute TNF-alpha administration, which simulates 
bacterial sepsis, myocardial p50-p65 translocates within 
minutes. Chronic TNF-alpha exposure, which is thought to occur in 
long-standing congestive heart failure, results in translocation of 
transcriptionally inactive p50 homodimers in addition to 
transcription ally active p50-p65 heterodimers. It is 

speculated that activation of p50 homodimers constitutes an adaptive 
response to minimize the inflammatory consequences of chronic cardiac 
TNT-alpha exposure. (C) 2001 Academic Press. 
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AB Interleukin-6 (IL-6) is a pleiotropic cytokine that is involved in many 

autoimmune and inflammatory diseases. Transcriptional control of IL-6 gene 
expression is exerted by various compounds, among which glucocorticoids 
are the most potent antiinflammatory and immunosuppressive agents 
currently in use. Glucocorticoids exert their transrepressive actions by 
negatively interfering with transcription factors, 
such as nuclear f ac tor-kappaB (NF-kappaB) and AP-1. Both 
factors make use of the coactivator cAMP response element -binding 
protein (CREB) -binding protein (CBP) to enhance their transcriptional 
activities, which led to the hypothesis that a mutual antagonism between 
p65 or c-Jun and activated glucocorticoid receptor (GR) results 
from a limited amount of CBP. Recently, we showed that glucocorticoid 
repression of NF-kappaB-driven gene expression occurs irrespective of the 
amount of coactivator levels in the cell. In the current study, we extend 
this observation and demonstrate that also AP- 1- targeted gene repression 
by glucocorticoids is refractory to increased amounts of nuclear 
coactivators. From results with Gal4 chimeric proteins we 

conclude that glucocorticoid repression occurs by a promoter- independent 
mechanism involving a nuclear interplay between activated GR and AP-1, 
independently of CBP levels in the cell. 
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AB The present invention relates to chimeric transcriptional activators. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Complexes comprising a nucleic acid molecule and a conjugated peptide 

nucleic acid (PNA) . The PNA may be labeled or conjugated to a protein, 
peptide, carbohydrate moiety or receptor ligand. These complexes are 
used to transfect cells to monitoring plasmid biodistribution, promote 
nuclear localization, induce transcriptional activation, lyse the 
endosomal compartment and facilitate transfect ion . These complexes 
increase the efficiency of expression of a particular gene. 
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AB This invention provides novel materials and methods involving the 

heterologous expression of transcription factors which are useful for 
effecting transcription of target genes in genetically engineered cells or 
organisms contg. them. These transcription factors are fusion proteins of 
the B cell-specific transcriptional coactivator OCA-B and a ligand binding 
domain that can activate transcription of a target gene in a 
ligand-dependent manner. Target gene constructs and other materials 
useful for practicing the invention are also disclosed. 
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Adenovirus vector for gene therapy with modified steroid hormone receptor 
proteins as regulator for therapeutic target gene expression regulation 
are described. To regulate expression of a transferred gene in response 
to an exogenous compd., a high capacity adenoviral vector devoid of all 
viral coding sequences with a regulator gene to control a target gene 
expression in vivo in a selected site and at a desired time are 
constructed. The regulator GLp65 (a chimeric transact ivator) consists of 
a mutated progesterone receptor- ligand binding domain fused to the GAL4 
DNA binding domain and part of the activation domain of the human p65 
protein, a component of the NF- . kappa. B complex. In the presence of 
ligand RU486, GLp65 binds to a target gene (hGH) contg . the 17-mer GAL 4 
binding site, resulting in an efficient ligand- inducible transactivation 
of the target gene. Adenoviral vectors with regulator gene and target 
gene with or without the insulator sequence (2xHS4, a 5' element of the 
chicken . beta . -globin domain) are also constructed and tested in animal 
cells or in transgenic mice. The kinetics of induction and effects of 
insulator sequence on traget gene are studied. Such vectors are capable 
of achieving high levels and durations of delivery and expression. The 
modified regulator protein is capable of distinguishing a hormone agonist 
from an antagonist and may be modified in the ligand binding domain, the 
DNA binding domain, and/or the trans -regulatory domain. These regulable 
adenoviral vectors can be used for potentially diverse applications, 
ranging from tissue - specif ic gene expression in transgenic animals to 
human gene therapy. 
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AB An expression construct is disclosed which contains component a: .gtoreq.l 
promoter; component b: DNA encoding .gtoreq.l chimeric transactivator 
which activates transcription from component a and contains DNA coding for 
a binding domain and DNA coding for a Gin- Ser-Thr- rich transactivat ion 
domain; component c: .gtoreq.l DNA sequence for binding the expression 
product of component b; component d: .gtoreq.l minimal promoter contg . the 
CDE-CHR element of the cdc25 gene or the E2F-BS-CHR element of the cyclin 
A gene, the 5 ' -terminus of which is fused to the 3 1 -terminus of component 
c; and component e: .gtoreq.l effector gene, the transcription of which is 
activated by binding of the component b expression product to component c. 
Also disclosed are vectors contg. these expression constructs, cells 
contg. these vectors, and use of these expression constructs and cells to 
produce pharmaceuticals. Thus, an endothelial cell expression system was 
prepd. comprising, from 5' to 3 1 , an Sv40 promoter and enhancer, the dog 
. beta . -globin intron II, the cDNA for the Gal4 binding domain, the cDNA 
for the transact ivation domain of NF-YA, and the SV40 poly (A) signal. A 
reporter plasmid contg. 5X or 3X GalR binding site, the basal promoter of 
cdc25 or of the cyclin A gene, and the cDNA for luciferase was used to 
analyze gene expression in bovine aortic endothelial cells. A higher 
level of luciferase activity was obsd. in proliferating as opposed to 
Gl-arrested cells. 
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The anti -apoptotic activities of Rel and RelA required 
during B-cell maturation involve the regulation of Bcl-2 
expression . 
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individually dispensable for lymphopoiesis, serve 
unique functions in activated B and T cells. Here their combined roles in 
lymphocyte development were examined in chimeric mice 
repopulated with c-rel(-/-) rela(-/-) fetal liver hemopoietic 
stem cells. Mice engrafted with double -mutant cells lacked mature 
IgM (lo) IgD (hi) B cells, and numbers of peripheral CD4( + ) and CD8 (+) T 
cells were markedly reduced. The absence of mature B cells was associated 
with impaired survival that coincided with reduced expression of bcl-2 and 
Al . bcl-2 transgene expression not only prevented apoptosis and increased 
peripheral B-cell numbers, but also induced further maturation to an 
IgM ( lo) IgD (hi ) phenotype . In contrast, the survival of double -mutant T 
cells was normal and the bcl-2 transgene could not rectify the peripheral 
T-cell deficit. These findings indicate that Rel and RelA serve 
essential, albeit redundant, functions during the later 
ant igen- independent stages of B- and T-cell maturation, with these 
transcription factors promoting the survival of 
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Endothelin 1 transcription is controlled by nuclear 
f actor-kappaB in AGE- stimulated cultured endothelial cells. 
Quehenberger P; Bierhaus A; Fasching P; Muellner C; 
Klevesath M; Hong M; Stier G; Sattler M; Schleicher E; 
Speiser W; Nawroth P P 

Department of Medical and Chemical Laboratory Diagnostics, 
University of Vienna, Austria. 
DIABETES, (2000 Sep) 49 (9) 1561-70. 
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Entered Medline: 20000925 
Incubation of bovine aortic endothelial cells (BAECs) with erythrocytes 
from patients with type 2 diabetes induced an increase in endothelin 1 
(ET-1) production. The effect of erythrocytes on ET-1 synthesis was 
dependent on glycemic control. ET-1 levels after incubation with 
erythrocytes derived from patients with HbA(lc) levels <6% were just half 
the levels observed after incubation with erythrocytes from patients with 
HbA(lc) levels >8%. Nepsilon- (carboxymethyl ) lysine (CML) -containing 
protein isolated from patients' erythrocytes induced ET-1, and 
CML-containing protein -dependent ET-1 induction was blocked by the 
recombinant decoy peptide soluble receptor for advanced glycation end 
products (AGEs), which comprises the NH2-terminal Ig domain of the 
receptor for AGEs. In vi tro-generated AGEs induced ET-1 mRNA 
transcription (nuclear run-on assay and Northern blot) in a time- 
and dose -dependent manner. Transient transfection of BAECs with a 
chimeric construct containing the 5' promoter region of the ET-1 
gene linked to a reporter gene confirmed that AGE induced ET-1 promoter 
activity. Electrophoret ic mobility shift assay confirmed AGE - inducible 
binding of members of the nuclear f actor-kappab (NF-kappaB) 
family to a potential binding site at -2,090 bp. Binding was functionally 
significant because overexpression of the cytoplasmic inhibitor of 
NF-kappaB or deletion of the NF-kappaB binding site reduced ET-1 
induction, whereas overexpression of NF-kappaB p65 induced ET-1 
even in the absence of AGEs. Thus, ET-1 transcription is 
controlled by the AGE- inducible redox-sensitive transcription 
factor NF-kappaB. 
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AB Disclosed is a method of localized immunosuppression which may be used 

for preventing graft rejection or for preventing tissue destruction due 
to autoimmune disease. Also disclosed is a protein suppressor factor 
that is secreted by cloned anergic T-cells, blocks interleukin 2 (IL-2) 
stimulated T-cell proliferation, has an apparent molecular weight of 
between 10 and 30 kilodaltons, can be inactivated by heating to 
65. degree. C. for 15 minute, blocks interleukin 4 (IL-4) stimulated 
T-cell proliferation in vitro, is non-cytotoxic to T-cells, and does not 
inhibit the production of IL-2 by T-cells in vitro. 
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AB The present invention relates, inter alia, to the ERF gene and to the 

products encoded by this gene. More particularly, the present invention 
relates to DNA sequences encoding ERF and AERF; polypeptides encoded by 
such DNA sequences; ERF chimeric molecules; and methods of using ERF and 
ERF chimeric molecules to reduce tumorigenicity in a tumor cell. 
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AB The invention provides a method for rendering a mammal capable of 

rapamycin-dependent transcription of an erythropoietin or growth hormone 
gene. The method involves infecting the mammal with two different 
recombinant viruses (adenoviruses, adeno-assocd . viruses, or hybrids 
thereof) . One virus comprises an erythropoietin or growth factor gene 
operably linked to an IL-2 expression control sequence comprising twelve 
ZFHD1 binding sites. The other virus contains a bicistronic sequence 
encoding a ZFHD1 - 3 / FKBP12 DNA-binding fusion protein and an FRB T2098L/p65 
transcription activation fusion protein. Expression of erythropoietin or 
growth factor is induced within the transfected mammal by the 
administration of rapamycin. 
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A general strategy to enhance the potency of chimeric 
transcriptional activators 
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Journal 
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Efforts to increase the potency of transcriptional activators are 
generally unsuccessful because poor expression of activators in mammalian 
cells limits their delivery to target promoters. Here we report that the 
effectiveness of chimeric activators can be dramatically improved by 
expressing them as noncovalent tetrameric bundles. Bundled activation 
domains are much more effective at activating a reporter gene than simple 
monomeric activators, presumably because, at similar expression levels, up 
to 4 times as many the activation domains are delivered to the target 
promoter. These bundled activation domains are also more effective than 
proteins in which activation domains are tandemly reiterated in the same 
polypeptide chain, because such proteins are very poorly expressed and 
therefore not delivered effectively. These observations suggest that 



there is a threshold no. of activation domains that must be bound to a 
promoter for activation, above which promoter activity is simply a 
function of the no. of activators bound. We show that bundling can be 
exploited practically to enhance the sensitivity of mammalian two-hybrid 
assays, enabling detection of weak interactions or those between poorly 
expressed proteins. Bundling also dramatically improves the performance 
of a small -mol regulated gene expression system when the expression level 
of regulatory protein is limiting, a situation that may be encountered in 
gene therapy applications. 
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PG490 (triptolide) is a diterpene triepoxide with potent immunosuppressive 
and antiinflammatory properties. PG490 inhibits interleukin ( IL) -2 
expression by normal human peripheral blood lymphocytes stimulated with 
phorbol 12-myristate 13-acetate (PMA) and antibody to CD3 (IC50 of 10 
ng/ml) , and with PMA and ionomycin (Iono, IC50 of 40 ng/ml) . In Jurkat 
T-cells, PG490 inhibits PMA/ Iono- stimulated IL-2 transcription. 
PG490 inhibits the induction of DNA binding activity at the 
purine-box/antigen receptor response element (ARRE) /nuclear factor 
of activated T-cells (NF-AT) target sequence but not at the NF-kappaB 
site. PG490 can completely inhibit transcriptional activation at the 
purine-box/ARRE/NF-AT and NF-kappaB target DNA sequences triggered by all 
stimuli examined (PMA, PMA/Iono, tumor necrosis factor-alpha) . 
PG490 also inhibits PMA-stimulated activation of a chimeric 
transcription factor in which the C-terminal TA1 
transact ivat ion domain of NF-kappaB p65 is fused to the DNA 
binding domain of GAL4 . In 16HBE human bronchial epithelial cells, IL-8 
expression is regulated predominantly by NF-kappaB, and PG490 but not 
cyclosporin A can completely inhibit expression of IL-8. The mechanism of 
PG490 inhibition of cytokine gene expression differs from cyclosporin A 
and involves nuclear inhibition of transcriptional activation of NF-kappaB 
and the purine-box regulator operating at the ARRE/NF-AT site at a step 
after specific DNA binding. 
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With recent elucidation of pathophysiology and inflammatory process on 
inflammatory bowel disease ( IBD) , new drugs and treatments for IBD have 
developed rapidly. In addition to it, mechanisms of 

salicylazosulf apyridine, 5 -aminosalicylic acid, and glucocorticoid have 
been clarified at molecular levels as cell transcription 
factors of NF-kappa B. This paper described the following recent 
therapy performed in IBD patients; 1 ) leukocytapheresis by G-column, LCAP 
and centrifugal separator. 2) cytokine and ant i -cytokine therapy with 
anti-TNF-alpha chimeric monoclonal antibody and IL-10 for 
treatment of Crohn' disease. 3) therapy with antisense oligonucleotide 
against ICAM-1 in Crohn's disease, and against p65 subunit of 
NF-kappa B in TNBS induced colitis in mice. 4) therapy modulating receptor 
function of target cells. 5) therapy with antibody against cell adhesion 
molecules. 6) radical scavenger therapy with lipo-SOD. And, 7) treatment 
with low molecular heparin. 
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Inhibition of IL-6 in mice by anti -NF-kappaB 
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Oligonucleotide N3'->P5' Phosphoramidates (PN) may confer advantages over 
unmodified phosphodiester compounds for therapeutic applications (1) . 
Previous in vitro data demonstrated that PN Oligodeoxynucleotides (ODNs) 
possess several advantageous features, including RNase H- independence , an 
improved resistance to nuclease degradation, decreased protein binding, 
and high affinity sequence-specific binding to complementary RNAs (1, 2) . 
Consequently, we undertook a study to investigate the effects of PN 
antisense (AS) oligos targeted against the p65 subunit of the 
Nuclear Factor Kappa beta (NF-kappaB) transcription 

factor in vivo, in mice. The ability of the antisense molecules to 
inhibit IL-6 elevation induced by 1 ipopolysaccharide (LPS) in mice, was 
studied. A 16 mer uniformly modified PN and a chimeric 

phosphoramidate -phosphodiester ol igodeoxynucleot ide complementary to the 
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region surrounding the starting codon, (PN-PO-PN) of the NK-kappaB 

p65 subunit mRNA, both caused a sequence specific reduction of the 

serum IL-6 level in mice. A scrambled ol igodeoxynucleot ide showed much 

lower IL-6 inhibition in mice. These results show that the p65 

PN-AS can modulate expression of IL-6 in mice without uptake enhancers and 

therefore may be a useful prototype for RNAse-H independent therapeutic 

agents . 
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National Academy of Sciences 
Journal 
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To regulate expression of a transferred gene in response to an exogenous 
compd., we have combined a high capacity adenoviral vector devoid of all 
viral coding sequences with a regulatory system that can be used to 
express a target gene in vivo in a selected site and at a desired time. 
This system uses a chimeric transactivator , GLp65, which consists of a 
mutated progesterone receptor- ligand binding domain fused to the GAL 4 DNA 
binding domain and part of the activation domain of the human p65 protein, 
a component of the NF- . kappa. B complex. In the presence of the 
ant iprogest in mifepristone, this chimeric regulator binds to a target gene 
contg. the 17-mer GAL 4 binding site, resulting in an efficient 
ligand-inducible transactivat ion of the target gene. We inserted the 
regulator GLp65 and a regulable human growth hormone target gene contg. 
the 17-mer GAL 4 binding site into the same adenoviral vector. To obtain 
tissue -specif ic expression of the target gene, we coupled the regulator to 
a liver- specif ic promoter. Infection of HepG2 cells and exptl . mice with 
the adenovirus resulted in consistently high induction levels of human 
growth hormone in the presence of mifepristone whereas the transgene 
expression was undetectable in the absence of the ligand. Taken together, 
our regulable adenoviral vector represents an important tool for transgene 
regulation that can be used for potentially diverse applications, ranging 
from tissue- specif ic gene expression in transgenic animals to human gene 
therapy . 
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AB Heat shock transcription factor 2 (HSF-2) activates 

transcription of heat shock proteins in response to hemin in the 
human erythroleukemia cell line, K562. To understand the regulation of 
HSF-2 activation, a series of deletion mutants of HSF-2 fused to the GAL - 4 
DNA binding domain were generated. We have found that human 
HSF-2 has a regulatory domain located in the carboxyl - terminal 
portion of the protein which represses the activity of its activation 
domain under normal physiological conditions. The repressive effects of 
this domain can be eliminated by its deletion in GAL4 -HSF-2 fusion 
constructs. The regulatory domain of HSF-2 can also repress a heterologous 
chimeric activator that contains a portion of the VP16 activation 
domain. The activation domain of HSF-2 is a segment of approximately 77 
amino acids located proximal to the carboxyl - terminal hydrophobic heptad 
repeat (leucine zipper 4) of the molecule. Interestingly, the GAL4 -HSF-2 
fusion protein and the 77 amino acids activation domain are inactive and 
are not activated by pretreatment of cells with either hemin or elevated 
temperature. Our data suggest that regulation of HSF-2 differs from HSF-1 
in that its regulatory domain is not responsive to hemin or heat directly. 
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a nucleic acid molecule containing a nucleotide sequence encoding a gene 
product operably linked to a bax promoter. The invention also provides a 
substantially purified active fragment of a bax promoter and a nucleic 
acid molecule containing a nucleotide sequence encoding a gene product 
operably linked to an active fragment of a bax promoter. Cell -based 
screening assays for identifying an effective agent such as a drug that 
regulates the level of expression of a gene operably linked to a bax 
promoter, or an active fragment thereof, also are provided. 
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Transcriptional induction of the hsp70 gene is mediated by heat 
shock factor 1 (HSF1) rapidly activated upon heat and 

other stresses. HSF2 has been thought to be responsible for accumulation 
of HSP70 during hemin- induced differentiation of human K562 
erythroleukemia cells because of accompanying acquisition of HSF2 DNA 
binding activity. However, there has not been any direct evidence for such 
a functional role of HSF2 . The purpose of this study is to clarify the 
roles of HSF1 and HSF2 in HSP70 induction in hemin- treated K562 cells. We 
show here that a chimeric polypeptide of HSF2 and GAL 4 DNA 
binding domain (GAL4 -BD-HSF2 ) was unable to induce a GAL 4 binding 
site -containing luciferase reporter gene in response to hemin and that 
exogenously overproduced HSF2 also failed to increase expression of a heat 
shock element -containing reporter. On the contrary, expression of a 
GAL4 -BD-HSF1 chimeric protein responded to hemin treatment as 
well as to heat shock, and transiently overexpressed HSF1 caused 
hemin-responsive induction of the reporter gene in a dose -dependent 
manner. These results indicate that HSF1, rather than HSF2 , primarily 
mediates the hemin- induced transcription of the hsp70 gene. 
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Role of activating protein-1 in the regulation of the 
vascular cell adhesion molecule-1 gene expression by tumor 
necrosis factor-alpha. 
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Endothelial cell surface expression of VCAM-1 is one of the initial steps 
in the pathogenesis of atherosclerosis. The inflammatory response 
transcription factor nuclear factor 

(NF) -kappaB plays an important role in the regulation of VCAM-1 expression 
by various stimuli including tumor necrosis factor (TNF) -alpha. 
Other transcription factors may modulate this response 
through interaction with NF-kappaB factors. Since c-Fos/c-Jun 
(activating protein-1 (AP-1)) are expressed in vascular endothelium during 
proinflammatory conditions, we investigated the role of AP-1 proteins in 
the expression of VCAM-1 by TNF-alpha in SV40 immortalized human 
microvascular endothelial cells (HMEC) . TNF-alpha induced expression of 
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both early protooncogenes, c-fos and c-jun. The ability of TNF-alpha to 
activate the kappaB-mot if (kappaL-kappaR) -dependent VCAM-1 
promoter-chloramphenicol acetyl transferase (CAT) reporter gene lacking a 
consensus AP-1 element was markedly inhibited by co- transf ect ion of the 
expression vector encoding c-fos ribozyme, which decreases the level of 
c-fos by degrading c-fos mRNA, or c-fos or c-jun oligonucleotides. 
Conversely, co- transf ect ion of c-Fos and c-Jun encoding expression vectors 
potentiated the p6 5/NF-kappaB -mediated transact ivation of the 
VCAM-1 promoter-CAT reporter gene. Furthermore the c-Fos encoding 
expression vector potentiated by 2-fold the transact ivation activity of a 
chimeric transcriptional factor Gal/p65 

(containing the transact ivation domain of p65 and the DNA 
binding domain of the yeast transcriptional factor Gal -4) . 
Consistent with the promoter studies, curcumin and NDGA , inhibitors of 
AP-1 activation, markedly inhibited the ability of TNF-alpha to activate 
the expression of VCAM-1 mRNA levels at concentrations that did not 
inhibit the activation of NF-kappaB. In gel mobility supershift assays, 
the antibodies to c-Fos or c-Jun inhibited the binding of 
TNF-alpha-activated nuclear NF-kappaB to the kappaL-kappaR, suggesting 
that both c-Fos and c-Jun interacted with NF-kappaB. These results suggest 
that AP-1 proteins may mediate the effect of TNF-alpha in the regulation 
of VCAM-1 expression through interaction with NF-kappaB factors 
in endothelial cells. 
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Bcr-Abl is a chimeric oncoprotein that is strongly implicated in 
acute lymphoblastic (ALL) and chronic myelogenous leukemias (CML) . This 
deregulated tyrosine kinase selectively causes hematopoietic disorders 
resembling human leukemias in animal models and transforms fibroblasts 
hematopoietic cells in culture. Bcr-Abl also protects cells from death 
induced on cytokine deprivation or exposure to DNA damaging agents. In 
addition, the ant iapoptotic function of Bcr-Abl is thought to play a 
necessary role in hematopoietic transformation and potentially in 
leukemogenesis . The transcription factor NF-kappaB has 

been identified recently as an inhibitor of apoptosis and as a potential 
regulator of cellular transformation. This study shows that expression of 
Bcr-Abl leads to activation of NF- kappaB-dependent transcription 
by causing nuclear translocation of NF-kappaB as well as by increasing the 
transact ivation function of the RelA/p65 subunit of 

NF-kappaB. Importantly, this activation is dependent on the tyrosine 
kinase activity of Bcr-Abl and partially requires Ras . The ability of 
Bcr-Abl to protect cytokine -dependent 32D myeloid cells from death induced 
by cytokine deprivation or DNA damage does not, however, require 



functional NF-kappaB. However, using a super-repressor form of 
IkappaBalpha , we show that NF-kappaB is required for Bcr-Abl -mediated 
tumorigenicity in nude mice and for transformation of primary bone marrow 
cells. This study implicates NF-kappaB as an important component of 
Bcr-Abl signaling. NF-kappaB-regulated genes, therefore, likely play a 
role in transformation by Bcr-Abl and thus in Bcr-Abl -associated human 
leukemias . 
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Transforming growth factor beta stimulates the human 
immunodeficiency virus 1 enhancer and requires NF-kappaB 
activity . 
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Transforming growth factor beta (TGF-beta) is the prototype of a 
large superfamily of signaling molecules involved in the regulation of 
cell growth and differentiation. In certain patients infected with human 
immunodeficiency virus type 1 (HIV-1) , increased levels of TGF-beta 
promoted the production of virus and also impaired the host immune system 
In an effort to understand the signaling events linking TGF-beta action 
and HIV production, we show here that TGF-beta can stimulate 
transcription from the HIV-1 long terminal repeat (LTR) promoter 
through NF-kappaB binding sites in both HaCaT and 300.19 pre-B cells. Whe 
introduced into a minimal promoter, NF-kappaB binding sites supported 
nearly 30-fold activation from the luciferase reporter upon TGF-beta 
treatment. Electrophoret ic mobility shift assay indicated that a major 
factor binding to the NF-kappaB site is the p50-p65 
heterodimeric NF-kappaB in HaCaT cells. Coexpression of Gal4-p65 
chimeric proteins supported TGF-beta ligand-dependent gene 
expression from a luciferase reporter gene driven by Gal4 DNA binding 
sites. NF-kappaB activity present in HaCaT cells was not affected by 
TGF-beta treatment as judged by the unchanged DNA binding activity and 
concentrations of p50 and p65 proteins. Consistently, 

steady-state levels of IkappaB alpha and IkappaB beta proteins were not 
changed by TGF-beta treatment. Our results demonstrate that TGF-beta is 
able to stimulate transcription from the HIV-1 LTR promoter by 
activating NF-kappaB through a mechanism distinct from the classic 
NF-kappaB activation mechanism involving the degradation of IkappaB 
proteins . 
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Nuclear factor kappa B (NF-kappa B) is an inducible 
transcription factor that positively regulates the 

expression of proimmune and proinflammatory genes, while glucocorticoids 
are potent suppressors of immune and inflammatory responses . NF-kappa B 
and the glucocorticoid receptor (GR) physically interact, resulting in 
repression of NF-kappa B transact ivation . In transient cotransf ection 
experiments, we demonstrate a dose -dependent , mutual antagonism between 
NF-kappa B and GR . Functional dissection of the NF-kappa B p50 and 
p65 subunits and deletion mutants of GR indicate that the GR 
antagonism is specific to the p65 subunit of NF-kappa B 
heterodimer, whereas multiple domains of GR are essential to repress 
p65-mediated transact ivation . Despite its repression of GR 
transact ivation , p65 failed to block the transrepressive GR 
homologous down-regulation function. We also demonstrate that negative 
interactions between p65 and GR are not selective for GR, but 
also occur between NF-kappa B and androgen, progesterone B, and estrogen 
receptors. However, although each of these members of the steroid hormone 
receptor family is repressed by NF-kappa B, only GR effectively inhibits 
p65 transactivat ion . Further, in cotransf ect ions using a 
chimeric estrogen-GR, the presence of the GR DNA-binding domain is 
insufficient to confer mutual antagonism to the p65-estrogen 
receptor interaction. Selectivity of p65 repression for each 
steroid receptor is demonstrated by I kappa B rescue from NF-kappa 
B-mediated inhibition. Together these data suggest that NF-kappa B 
p65 physically interacts with multiple steroid hormone receptors, 
and this interaction is sufficient to transrepress each steroid receptor. 
Further, the NF-kappa B status of a cell has the potential to 
significantly alter multiple steroid signaling pathways within that cell. 
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Glucocorticoids inhibit NF-kappaB signaling by interfering with the 
NF-kappaB transcription factor RelA. 

Previous studies have identified the DNA-binding domain (DBD) in the 
glucocorticoid receptor (GR) as the major region responsible for this 
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repressive activity. Using GR mutants with chimeric DBDs the 
repressive function was found to be located in the C-terminal zinc finger 
As predicted from these results the mineralocort icoid receptor that 
contains a C-terminal zinc finger identical to that of the GR was also 
able to repress RelA-dependent transcription. Mutation 

of a conserved arginine or a lysine in the second zinc finger of the GR 
DBD (Arg-488 or Lys-490 in the rat GR) abolished the ability of GR to 
inhibit RelA activity. In contrast, C-terminal zinc finger GR 
mutants with mutations in the dimerization box or mutations necessary for 
full transcriptional GR activity were still able to repress RelA 
-dependent transcription. In addition, we found that the steroid 
analog ZK98299 known to induce GR transrepression of AP-1 had no 
inhibitory effect on RelA activity. In summary, these results 
demonstrate that the inhibition of NF-kappaB by glucocorticoids involves 
two critical amino acids in the C-terminal zinc finger of the GR . 
Furthermore, the results from the use of mineralocort icoid receptor and 
anti -glucocorticoids suggest that the mechanisms for GR-mediated 
repression of NF-kappaB and AP-1 are different. 
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AB The NF-kappaB family of transcription factors 

regulates the inducible expression of a variety of genes. Recently, we 
showed that elevation of intracellular cyclic AMP inhibits 
NF-kappaB-mediated transcription in human monocytes and 

endothelial cells without preventing nuclear translocation of NF-kappaB 
complexes. The present study examined the molecular mechanism of this 
inhibition. We hypothesized that activation of the protein kinase A 
signaling pathway may inhibit NF-kappaB-mediated transcription 
by phosphorylating proteins, such as cAMP response element -binding protei 
(CREB) , which compete for limiting amounts of the coactivator CBP. Here, 
we show that the amino- terminal region (amino acids 1-450) of CBP 
specifically interacts with the carboxyl - terminal region (amino acids 
286-551) of NF-kappaB p65 (RelA) both in vitro and in 

vivo. Functional studies using human endothelial cells demonstrated that 

overexpression of CBP rescued cAMP inhibition of NF-kappaB-mediated 

transcription and transcription mediated by a 

chimeric protein, GAL4 -p65 (2 86 - 551 ) , which contained the 

GAL 4 DNA binding domain fused to the carboxyl -terminal region of 

p65 (amino acids 286-551) . In contrast, overexpression of CREB 

inhibited GAL4 -p65 (2 86 - 551 ) -mediated transcription. 

These results suggest that activation of the protein kinase A pathway 
inhibits NF-kappaB transcription by phosphorylating CREB, which 
competes with p65 for limiting amounts of CBP. 
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Heat shock factor 1 (HSF1) is the ubiquitous 

stress-responsive transcriptional activator which is essential for the 
inducible transcription of genes encoding heat shock proteins 
and molecular chaperones . HSF1 localizes within the nucleus of cells 
exposed to heat shock, heavy metals, and amino acid analogues, to form 
large, irregularly shaped, brightly staining granules which are not 
detected during attenuation of the heat shock response or when cells are 
returned to their normal growth conditions. The kinetics of detection of 
HSF1 granules parallels the transient induction of heat shock gene 
transcription. HSF1 granules are also detected using an HSFl-Flag 
epitope tagged protein or a chimeric HSF1 -green fluorescent 

protein which reveals that these nuclear structures are stress - induced and 
can be detected in living cells. The spatial organization of HSF1 granules 
in nuclei of stressed cells reveals that they are novel nuclear structures 
which are stress -dependent and provides evidence that the nucleus 
undergoes dynamic reorganization in response to stress . 
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The chimeric tyrosine kinase p210BCR-ABL is involved in the 
pathogenesis of chronic myelogenous leukemia. It transforms immature 
hematopoietic cells in vitro and abrogates IL- 3 -dependent growth. The 
mechanisms by which p210BCR-ABL mediates its oncogenicity are not well 
elucidated. Identifying transcription factors targeted 
by the chimeric protein may help to clarify these mechanisms. We 
have analysed the effect of p210BCR-ABL expression on NF-kappaB activity 
in DAI cells {an IL-3 -dependent murine myeloid progenitor cell line) . A 
specific stimulation of NF-kappaB activity by kinase -act ive wild-type 
p210BCR-ABL has been evidenced by transcriptional activation assays. 
Electrophoret ic mobility supershift assays revealed the presence of 
p65 protein (RelA) DNA binding activity in p210BCR-ABL 
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transformed DAI cells but not in parental DAI cells. Activation of 
RelA in transformed DAI cells may occur by protein stabilization. 
Experiments using oligonucleotides antisense to RelA showed that 
p210BCR-ABL transfected cells failed to survive after IL-3 removal. 
Moreover, inhibition of cellular growth was shown following treatment of 
p210BCR-ABL transformed DAI cells by p65 antisense 
oligonucleotides. This study suggests that p65 NF-kappaB may be 
an effector for p210BCR-ABL and probably contributes to its induced 
transformation process. 
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AB Racl and RhoA are members of the Rho family of Ras-related proteins and 
function as regulators of actin cytoskeletal organization, gene 
expression, and cell cycle progression. Constitutive activation of Racl 
and RhoA causes tumorigenic transformation of NIH 3T3 cells, and their 
functions may be required for full Ras transformation. The effectors by 
which Racl and RhoA mediate these diverse activities, as well as the 
interrelationship between these events, remain poorly understood. Racl is 
distinct from RhoA in its ability to bind and activate the p65 
PAK serine/ threonine kinase, to induce lamellipodia and membrane ruffling, 
and to activate the c-Jun NH2 -terminal kinase (JNK) . To assess the role of 
PAK in Racl function, we identified effector domain mutants of Racl and 
Racl -RhoA chimeric proteins that no longer bound PAK. 

Surprisingly, PAK binding was dispensable for Racl- induced transformation 
and lamel lipodium formation, as well as activation of JNK, p38, and serum 
response factor (SRF) . However, the ability of Racl to bind to 
and activate PAK correlated with its ability to stimulate 
transcription from the cyclin Dl promoter. Furthermore, Racl 
activation of JNK or SRF, or induction of lamellipodia, was neither 
necessary nor sufficient for Racl transforming activity. Finally, the 
signaling pathways that mediate Racl activation of SRF or JNK were 
distinct from those that mediate Racl induction of lamellipodia. Taken 
together, these observations suggest that Racl regulates at least four 
distinct effector-mediated functions and that multiple pathways may 
contribute to Racl-induced cellular transformation. 
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The tumor necrosis factor (TNF) receptor-associated 
factor (TRAF) family of proteins interact with and transduce 
signals for members of the TNF receptor superfamily. TRAF1 , TRAF2 , and 
TRAF3 share a conserved C- terminal TRAF domain. TRAF2 plays a key role in 
transducing signals for activation of the transcription 
factor nuclear f actor-kappa-B (NF-kappa-B) . We have 
performed extensive mutational analysis on TRAF 2 , examining the 
requirements for NF -KB activation, self -association, 
and interaction with other molecules involved in TNF signaling. 
Examination of point mutants and TRAF2 -TRAF 3 chimeric proteins 
indicates that the N-terminal RING finger and two adjacent zinc fingers of 
TRAF 2 are required for NF-kappa-CB activation. The two distinct TRAF-N and 
TRAF-C subdomains of the TRAF domain appear to independently mediate 
self -association and interaction with TRAF1 . Interaction of TRAF2 with 
TNF-R2 and TRADD requires sequences at the C terminus of the TRAF-C 
domain, whereas interaction with the protein kinase receptor- interact ing 
protein V(RIP) occurs via sequences at the N terminus of the TRAF-C 
domain. Thus, distinct domains of TRAF2 are involved in recruitment and 
signaling functions. 
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Transcription factor NF-kappaB is generally considered 
to be a heterodimer with two subunits, p50 and p65. The p50 
subunit has been suggested to be generated from its precursor, pl05, via 
the ubiquitin-proteasome pathway. During processing, the C-terminal 
portion of pl05 is rapidly degraded whereas the N-terminal portion (p50) 
is left intact. We report here that a 23 -amino- acid , glycine-rich region 
(GRR) in pl05 functions as a processing signal for the generation of p50. 
A GRR-dependent endoproteolyt ic cleavage downstream of the GRR releases 
p50 from pl05, and this cleavage does not require any specific downstream 
sequences. p50 can be generated from chimeric precursor 

pl05N-GRR- IkappaBalpha , while the C-terminal portion ( IkappaBalpha ) can 
also be recovered, suggesting that pl05 processing includes two steps: a 
GRR-dependent endoproteolytic cleavage and the subsequent degradation of 
the C-terminal portion. We have also demonstrated that the GRR can direct 
a similar processing event when it is inserted into a protein unrelated to 
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the NF-kappaB family and that it is therefore an independent signal for 
processing . 
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Heat shock factor (HSF) activates 

transcription in response to cellular stress. Human HSF1 has a 

central regulatory domain which can repress the activity of its activation 

domains at the control temperature and render them heat shock inducible. 

To determine whether the regulatory domain works in tandem with specific 

features of the HSF1 transcriptional activation domains, we first used 

deletion and point mutagenesis to define these activation domains. One of 

the activation domains can be reduced to just 20 amino acids. A GAL 4 

fusion protein containing the HSF 1 regulatory domain and this 

20 -amino-acid activation domain is repressed at the control temperature 

but potently activates transcription in response to heat shock. 

No specific amino acids in this activation domain are required for 

response to the regulatory domain; in particular, none of the potentially 

phosphorylated serine and threonine residues are required for heat 

induction, implying that heat-induced phosphorylation of the 

transcriptional activation domains is not required for induction. The 

regulatory domain is able to confer heat responsiveness to an otherwise 

completely heterologous chimeric activator that contains a 

portion of the VP16 activation domain, suggesting that the regulatory 

domain can sense heat in the absence of other portions of HSF1 . 
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AB The renin-angiotensin system controls blood pressure through the enzymatic 
production of the vasopressor angiotensin II (All) from the 
angiotensinogen (AGT) precursor. Intravascular All production stimulates 
de novo synthesis of its precursor in a positive feedback loop through 
increased gene expression. In this study, we investigate the effects of 
All on AGT gene expression. At nanomolar concentrations, All activates 
transcription of the native AGT gene; this region is mapped to the 
AGT gene mult ihormone - inducible enhancer (-615 to -470). Within the 
multihormone- inducible enhancer, site -directed mutations of the 
acute-phase response element (APRE) that interfere with nuclear 
factor-kappa B (NF-kappa B) transcription factor 

binding also abolish All responsiveness. The APRE functions as a rapidly 
inducible All - inducible enhancer with peak reporter activity detected 
after a 4-h stimulation; this effect occurs only when the type 1 All 
receptor is expressed. All induces sequence - specif ic NF- 
KB binding to the APRE in HepG2 nuclear extracts. Moreover, All 
infusions of primary rat hepatocyte cultures produces a rapid 4 -fold 
increase in sequence-specific NF-kappa B binding to the APRE. Antibodies 
against the transcriptional activator subunit, Rel A, quantitatively 
supershift the nucleoprotein complex, whereas antibodies to other NF-kappa 
B members do not, demonstrating that Rel A APRE-binding activity is 
All-inducible . Transient overexpression of Rel A(l-551) activates the AGT 
multihormone- inducible enhancer. All - inducible domains of Rel A were 
mapped by cotransf ect ing a chimeric GAL4 -Rel A fusion protein 
with a reporter gene containing GAL.4 -binding sites. GAL4 - Rel A(l-551) was 
an All-inducible transact ivator . Deletion of the NH ( 2 )- terminal 254 amino 
acids of Rel A produces a constitutive transact ivator , indicating that Rel 
A is activated by All in a manner dependent on its NH(2) terminus. These 
studies define one mechanism for the renin-angiotensin system positive 
feedback loop in hepatocyctes . 
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AB Considerable interest exists in developing an artificial system for the 
control of gene expression, based on the hormone binding domain (HBD) of 
steroid receptors. In this study we describe a yeast based approach which 
allows the identification of mutations within the HBD of steroid 
receptors, in this case the estrogen receptor, which result in altered 
specificity of the HBD with respect to its activation by ligands. Using 
this approach in yeast, we identified an estrogen receptor (HBD) mutant 
(His524 to Gin) whose activation by 17 beta-estradiol (E2) is 
significantly reduced while activation by a diphenol indene-ol compound 
(GR132706X) is increased, compared to the wild type estrogen receptor. 
When the activity of the mutant receptor was tested in mammalian cells the 
altered specificity was maintained. A chimeric 



transcription factor was constructed, in which the 

mutated estrogen receptor HBD was linked to the DNA binding domain of GAL 4 
and an 11 amino acid transcriptional activation domain of RelA. 
Reporter gene activation by this chimera was decreased in response to E2 
and increased in response to GR132706X, as compared to the corresponding 
chimeric transcription factor containing the 

wild type estrogen receptor HBD. This approach should allow the 
development of a steroid receptor HBD based regulator of gene expression, 
whose activity is controlled specifically by a synthetic ligand, that 
would not affect the activity of endogenous steroid receptors. 
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alpha 1 -Anti trypsin (alpha 1-AT) is one of the major proteinase inhibitors 
in serum. Its primary physiological function is to inhibit neutrophil 
elastase activity in lung, but it also inhibits other serine proteases 
including trypsin, chymotrypsin, thrombin, and cathepsin. We have 
previously reported a novel alpha 1-AT, S--2 isoform, from rabbit that is 
induced up to 100 -fold in the liver during acute inflammatory condition 
(Ray, B. K. , Gao, X., and Ray, A. (1994) J. Biol. Chem . 269, 2 2 0 8 0-22086). 
Here, we present evidence that the expression of this alpha 1-AT S-2 gene 
is also induced in 1 ipopolysaccharide (LPS) -treated peripheral blood 
monocytes. From the cloned genomic DNA, we have identified a distal 
LPS-responsive enhancer located between -2438 and -1990 base pairs 
upstream of the transcription start site. In vitro DNA-binding 
studies demonstrated an interaction of an LPS - inducible NF-kappa B-like 
nuclear factor with a kappa B-element present in this enhancer 
region. Antibodies against p65 and p50 subunits of NF-kappa B 
supershifted the DNA-protein complex. A mutation of the NF-kappa B-binding 
element virtually abolished the LPS-responsive induction of the 
chimeric promoter in monocytic cells. Furthermore, overexpression 
of NF-kappa B induced the wild-type promoter activity. Taken together, 
these results demonstrated that during LPS-mediated inflammation, NF-kappa 
B/Rel family of transcription factors play a crucial 

role in the transcriptional induction of the inflammation responsive alpha 
1-AT gene . 
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A heat shock-responsive domain of human HSF1 that regulates 
transcription activation domain function. 
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AB Human heat shock factor 1 (HSF1) 

stimulates transcription from heat shock protein genes following 
stress. We have used chimeric proteins containing the GAL 4 DNA 
binding domain to identify the transcriptional activation domains of HSF1 
and a separate domain that is capable of regulating activation domain 
function. This regulatory domain conferred heat shock inducibility to 
chimeric proteins containing the activation domains. The 
regulatory domain is located between the transcriptional activation 
domains and the DNA binding domain of HSF1 and is conserved between 
mammalian and chicken HSF1 but is not found in HSF2 or HSF3 . The 
regulatory domain was found to be functionally homologous between chicken 
and human HSF1. This domain does not affect DNA binding by the 
chimeric proteins and does not contain any of the sequences 
previously postulated to regulate DNA binding of HSF1 . Thus, we suggest 
that activation of HSF1 by stress in humans is controlled by two 
regulatory mechanisms that separately confer heat shock- induced DNA 
binding and transcriptional stimulation. 
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AB Members of the NF-kB/rel family of 

transcription factors are regulated through a trans 

association with members of a family inhibitor proteins, collectively 
known as IkB proteins, that contain five to eight copies of a 
33 -amino-acid repeat sequence (ankyrin repeat). Certain NF- 
kB/rel proteins are also regulated by cis-acting ankyrin 
repeat - containing domains. The C terminus of pi 05 (NF-kB 
), the precursor of the 50-kDa subunit of NF-kB, 

contains a series of ankyrin repeats; proteolytic removal of this ankyrin 
domain is necessary for the manifestation of sequence - specif ic DNA binding 
and nuclear translocation of the N-terminal product. To investigate the 
structural requirements important for regulation of different NF 
-kB/rel family members by polypeptides containing ankyrin repeat 
domains, we have constructed a p59 (v-rel) :pl05 (NF-kB) 
chimeric protein (pllO (v-rel -ank) ) . The presence of C-terminal 
pl05 (NF-kB) -derived sequences in pllO {v-rel -ank) 

inhibited nuclear translocation, sequence - speci f ic DNA binding, 
PP40 ( IkB -. alpha . ) association, and oncogenic transformation. Sequential 
truncation of the C- terminal ankyrin domain of pllO (v-rel -ank) resulted 
in the restoration of nuclear translocation, DNA binding, and 



pp40 ( IkB- . alpha . ) association but did not restore the oncogenic properties 
of p59(v-rel). The presence of 67 C-terminal pl05 (NF-kB 
) -derived amino acids was sufficient to inhibit both transcriptional 
activation and oncogenic transformation by p59(v-rel) . These results 
support a model in which activation of gene expression by pB9(v-rel) is 
required for its ability to induce oncogenic transformation. 
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The NF-kappa B transcription factor complex is 
composed of a 50-kDa (p50) and a 65-kDa (p65) subunit. Both 
subunits bind to similar DNA motifs and elicit transcriptional activation 
as either homo- or heterodimers . By using chimeric proteins that 
contain the DNA binding domain of the yeast transcriptional activator GAL 4 
and subdomains of p65 , three distinct transcriptional activation 
domains were identified. One domain was localized to a region of 42 amino 
acids containing a potential leucin zipper structure, consistent with 
earlier reports. Two other domains, both acidic and rich in prolines, were 
also identified. Of perhaps more significance, the same minimal activation 
domains that were functional in mammalian cells were also functional in 
the yeast Saccharomyces cerevisiae. Coexpression of the NF-kappa B 
inhibitory molecule, I kappa B, reduced the transcriptional activity of 
p65 significantly, suggesting the ability of I kappa B to function 
in a similar manner in S. cerevisiae. Surprisingly, while the conserved 
rel homology domain of p65 demonstrated no transcriptional 
activity in either mammalian cells or S. cerevisiae, the corresponding 
domain in p50 was a strong transcriptional activator in S. cerevisiae. The 
observation that similar domains elicit transcriptional activation in 
mammalian cells and S. cerevisiae demonstrates strong conservation of the 
transcriptional machinery required for NF-kappa B function and provides a 
powerful genetic system to study the transcriptional mechanisms of these 
proteins . 
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AB Interleukin 8 (IL-8) is a novel cytokine which possesses neutrophil 

chemotactic and activating activities in addition to chemotact ic activity 
for basophils and T lymphocytes. It has been shown that IL-8 is produced 
by a variety of human somatic cells including monocytes/macrophages, 
dermal fibroblasts, vascular endothelial cells, kerat inocytes , mesangeal 
cells, and several types of tumor cell lines. We have examined here 
whether or not human gastric cancer cell lines produce IL-8 in vitro. The 
production of IL-8 protein was detected by enzyme - linked immunosorbent 
assay in the culture supernatants derived from eight of nine human gastric 
cancer cell lines stimulated with either interleukin 1 alpha (IL-1 alpha), 
tumor necrosis factor alpha (TNF alpha) , or TNF alpha plus 
interferon gamma (IFN gamma) . In some of the gastric cancer cell lines 
such as MKN 4 5 and KATO, TNF alpha plus IFN gamma synergi stical ly induced 
the production of IL-8. In MKN 45 cells, synergistic increase of the 
steady state level of IL-8 mRNA by TNF alpha plus IFN gamma was not 
inhibited by cycloheximide treatment. Scatchard analysis revealed that IFN 
gamma changed neither the number nor the affinity constant of TNF alpha 
binding sites on a gastric cancer cell line, suggesting that the synergism 
was a post -receptor event. Furthermore, synergistic induction of 
chloramphenicol acetyltransf erase activity by TNF alpha plus IFN gamma was 
observed in MKN 45 that were transiently transfected with chimeric 
chloramphenicol acetyl transferase reporter genes driven by the 
transcriptional regulatory region of human IL-8 gene. Through the mutation 
of the regulatory region of the IL-8 gene, both AP-1- and NF- 
kB-like factor binding elements were presumed to be 

involved in conferring the responsiveness to TNF alpha plus IFN gamma. 
Moreover, gel retardation analyses revealed that TNF alpha and I FN gamma 
synergistically induced the binding of NF-kB like as 

well as AP-1 like proteins bound to these sites. These results indicated 
that IFN gamma synergistically enhanced TNF alpha- induced IL-8 production 
in a human gastric cancer cell line through synergistic activation of 
transcription factors without up-regulating TNF alpha 
receptor . 
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AB Analysis of the p50 and p65 subunits of the NF-kappa B 
transcription factor complex has revealed that both 

proteins can interact with related DNA sequences through either homo- or 



heterodimer formation. In addition, the product of the proto-oncogene 
c-rel can bind to similar DNA motifs by itself or as a heterodimer with 
p50 or p65. However, these studies have used a limited number of 
known kappa B DNA motifs, and the question of the optimal DNA sequences 
preferred by each homodimer has not been addressed. Using purified 
recombinant p50, p65, and c-Rel proteins, optimal DNA-binding 
motifs were selected from a pool of random oligonucleotides. Alignment of 
the selected sequences allowed us to predict a consensus sequence for 
binding of the individual homodimeric Rel-related proteins, and 
DNA-protein binding analysis of the selected DNA sequences revealed 
sequence specificity of the proteins. Contrary to previous assumptions, we 
observed that p65 homodimers can interact with a subset of DNA 
sequences not recognized by p50 homodimers. Differential binding 
affinities were also obtained with p50- and c -Rel - selected sequences. 
Using either a p50- or p65-selected kappa B motif, which 

displayed differential binding with respect to the other protein, little 
to no binding was observed with the heterodimeric NF-kappa B complex. 
Similarly, in transfection experiments in which the selective kappa B 
binding sites were used to drive the expression of a chloramphenicol 
acetyltransf erase reporter construct, the p65- and p50-selected 
motifs were activated only in the presence of p65 and p50/65 (a 
chimeric protein with the p50 DNA binding domain and p65 
activation domain) expression vectors, respectively, and neither 
demonstrated a significant response to stimuli that induce NF-kappa B 
activity. These findings demonstrate that interaction of both subunits of 
the heterodimeric NF-kappa B complex with DNA is required for DNA binding 
and transcriptional activation and suggest that transcriptional activation 
mediated by the individual rel-related proteins will differ dramatically, 
depending on the specific kappa B motifs present. 
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AB The NF-kappa B transcription factor complex is 

composed of two proteins, designated p50 and p65, both having 
considerable homology to the product of the rel oncogene. We present 
evidence that the p65 subunit is a potent transcriptional 

activator in the apparent absence of the p50 subunit, consistent with in 
vitro results demonstrating that p65 can interact with DNA on 
its own. To identify the minimal activation domain, chimeric 
fusion proteins between the DNA binding domain of the yeast 
transcriptional activator protein GAL 4 and regions of the carboxy terminus 
of p65 were constructed, and their transcriptional activity was 
assessed by using a GAL4 upstream activation sequence -driven 
promoter-chloramphenicol acetyltransf erase fusion. This analysis suggests 
that the boundaries of the activation domain lie between amino acids 415 
and 550. Moreover, single amino acid changes within residues 435 to 459 
greatly diminished activation. Similar to other activation domains, this 



region contains a leucine zipper-like motif as well as an overall net 

negative charge. To identify those residues essential for DNA binding, we 

made use of a naturally occurring derivative of p65, lacking 

residues 222 to 231 (hereafter referred to as p65 delta) , and 

produced via an alternative splice site. Gel mobility shift analysis using 

bacterially expressed p65, p65 delta, and various 

mutants indicates that residues 222 to 231 are important for binding to 

kappa B DNA. Coimmunoprecipi tat ion analysis suggests that these residues 

likely contribute to the mul timer ization function required for homomeric 

complex formation or heteromeric complex formation with p50 in that no 

association of p65 delta with itself or with p50 was evident. 

However, p65 delta was able to form weak heteromeric complexes 

with p65 that were greatly reduced in their ability to bind DNA. 

On the basis of these findings, we suggest that subtle changes within the 

proposed multimerization domain can elicit different effects with the 

individual Rel-related proteins and that a potential role of p65 

delta may be to negatively regulate NF-kappa B function through formation 

of nonfunctional heteromeric complexes. 
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Heat shock transcription factor 2 (HSF-2) activates 
transcription of heat shock proteins in response to hemin in the 
human erythroleukemia cell line, K562 . To understand the regulation of 
HSF-2 activation, a series of deletion mutants of HSF-2 fused to the GAL -4 
DNA binding domain were generated. We have found that human 
HSF-2 has a regulatory domain located in the carboxyl -terminal 
portion of the protein which represses the activity of its activation 
domain under normal physiological conditions. The repressive effects of 
this domain can be eliminated by its deletion in GAL4-HSF-2 fusion 
constructs. The regulatory domain of HSF-2 can also repress a heterologous 
chimeric activator that contains a portion of the VP16 activation 
domain. The activation domain of HSF-2 is a segment of approximately 77 
amino acids located proximal to the carboxyl - terminal hydrophobic heptad 
repeat (leucine zipper 4) of the molecule. Interestingly, the GAL4 -HSF-2 
fusion protein and the 77 amino acids activation domain are inactive and 
are not activated by pretreatment of cells with either hemin or elevated 
temperature. Our data suggest that regulation of HSF-2 differs from HSF-1 
in that its regulatory domain is not responsive to hemin or heat directly. 
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Transcriptional induction of the hsp70 gene is mediated by heat 
shock factor 1 (HSF1) rapidly activated upon heat and 

other stresses. HSF2 has been thought to be responsible for accumulation 
of HSP70 during hemin- induced differentiation of human K562 
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erythroleukemia cells because of accompanying acquisition of HSF2 DNA 
binding activity. However, there has not been any direct evidence for such 
a functional role of HSF2 . The purpose of this study is to clarify the 
roles of HSF1 and HSF2 in HSP70 induction in hemin- treated K562 cells. We 
show here that a chimeric polypeptide of HSF2 and GAL4 DNA 
binding domain (GAL4 -BD-HSF2 ) was unable to induce a GAL 4 binding 
site - containing luciferase reporter gene in response to hemin and that 
exogenously overproduced HSF2 also failed to increase expression of a heat 
shock element-containing reporter. On the contrary, expression of a 
GAL4 -BD-HSF1 chimeric protein responded to hemin treatment as 
well as to heat shock, and transiently overexpressed HSF1 caused 
hemin- responsive induction of the reporter gene in a dose -dependent 
manner. These results indicate that HSF1, rather than HSF2 , primarily 
mediates the hemin- induced transcription of the hsp70 gene. 
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HSF1 granules: a novel stress - induced nuclear compartment 
of human cells . 
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Heat shock factor 1 (HSF1) is the ubiquitous 

stress - responsive transcriptional activator which is essential for the 
inducible transcription of genes encoding heat shock proteins 
and molecular chaperones . HSF1 localizes within the nucleus of cells 
exposed to heat shock, heavy metals, and amino acid analogues, to form 
large, irregularly shaped, brightly staining granules which are not 
detected during attenuation of the heat shock response or when cells are 
returned to their normal growth conditions. The kinetics of detection of 
HSF1 granules parallels the transient induction of heat shock gene 
transcription. HSF1 granules are also detected using an HSF1 - Flag 
epitope tagged protein or a chimeric HSF1 -green fluorescent 

protein which reveals that these nuclear structures are stress -induced and 
can be detected in living cells. The spatial organization of HSF1 granules 
in nuclei of stressed cells reveals that they are novel nuclear structures 
which are stress -dependent and provides evidence that the nucleus 
undergoes dynamic reorganization in response to stress. 
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The regulatory domain of human heat shock factor 1 is 

sufficient to sense heat stress. 
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AB Heat shock factor (HSF) activates 

transcription in response to cellular stress. Human HSF1 has a 

central regulatory domain which can repress the activity of its activation 

domains at the control temperature and render them heat shock inducible. 

To determine whether the regulatory domain works in tandem with specific 

features of the HSF1 transcriptional activation domains, we first used 

deletion and point mutagenesis to define these activation domains. One of 

the activation domains can be reduced to just 20 amino acids. A GAL4 

fusion protein containing the HSF 1 regulatory domain and this 

2 0 -amino-acid activation domain is repressed at the control temperature 

but potently activates transcription in response to heat shock. 

No specific amino acids in this activation domain are required for 

response to the regulatory domain; in particular, none of the potentially 

phosphorylated serine and threonine residues are required for heat 

induction, implying that heat -induced phosphorylation of the 

transcriptional activation domains is not required for induction. The 

regulatory domain is able to confer heat responsiveness to an otherwise 

completely heterologous chimeric activator that contains a 

portion of the VP16 activation domain, suggesting that the regulatory 

domain can sense heat in the absence of other portions of HSF1 . 
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AB Human heat shock factor 1 (HSF1) 

stimulates transcription from heat shock protein genes following 
stress. We have used chimeric proteins containing the GAL4 DNA 
binding domain to identify the transcriptional activation domains of HSF1 
and a separate domain that is capable of regulating activation domain 
function. This regulatory domain conferred heat shock inducibility to 
chimeric proteins containing the activation domains. The 
regulatory domain is located between the transcriptional activation 
domains and the DNA binding domain of HSF1 and is conserved between 
mammalian and chicken HSF1 but is not found in HSF2 or HSF3 . The 
regulatory domain was found to be functionally homologous between chicken 
and human HSF1 . This domain does not affect DNA binding by the 
chimeric proteins and does not contain any of the sequences 
previously postulated to regulate DNA binding of HSF1 . Thus, we suggest 
that activation of HSF1 by stress in humans is controlled by two 
regulatory mechanisms that separately confer heat shock- induced DNA 
binding and transcriptional stimulation. 



